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SUMMARY 
The g e n e r a l p u r p o s e of t h i s r e s e a r c h was t o d e v e l o p a me thod­
o l o g y f o r d e t e r m i n i n g i m p l e m e n t a t i o n p r i o r i t i e s among c a n d i d a t e a p p l i c a 
t i o n s t o a r e a l - t i m e , p a t i e n t - o r i e n t e d h o s p i t a l i n f o r m a t i o n sys t em 
( H I S ) . The f o l l o w i n g s p e c i f i c o b j e c t i v e s were e s t a b l i s h e d : 
1 . The deve lopment of a g e n e r a l p l a n n i n g a p p r o a c h t o s e t t i n g 
HIS p r i o r i t i e s . 
2 . The e s t a b l i s h m e n t of g u i d e l i n e s and p r o c e d u r e s f o r t h e 
deve lopmen t of s c o r i n g models t o e v a l u a t e t h e improvement 
i n e f f e c t i v e n e s s o f f e r e d by c a n d i d a t e HIS a p p l i c a t i o n s . 
3 . The deve lopmen t and u s e of a s c o r i n g model t o e s t a b l i s h 
HIS p r i o r i t i e s f o r a mock h o s p i t a l a s a d e m o n s t r a t i o n of 
t h e g e n e r a l m e t h o d o l o g y . 
4 . An e v a l u a t i o n of t h e a p p l i c a b i l i t y of t h e me thodo logy t o 
HIS p r i o r i t y d e t e r m i n a t i o n . 
5 . The i d e n t i f i c a t i o n of p r o m i s i n g and i m p o r t a n t a r e a s of 
t h e HIS p r i o r i t y p l a n n i n g p r o c e s s which a r e a p p r o p r i a t e 
f o r a d d i t i o n a l r e s e a r c h . 
P r i m a r y emphas i s i n t h i s r e s e a r c h was p l a c e d on t h e s c o r i n g 
model deve lopmen t and c o s t / e f f e c t i v e n e s s a n a l y s i s p o r t i o n s of t h e 
g e n e r a l a p p r o a c h . G u i d e l i n e s and p r o c e d u r e s were d e s c r i b e d f o r t h e 
deve lopmen t of c u s t o m i z e d s c o r i n g models f o r i n d i v i d u a l h o s p i t a l s 
p l a n n i n g HIS i m p l e m e n t a t i o n . These g u i d e l i n e s were t h e n d e m o n s t r a t e d 
and f u r t h e r e x p l a i n e d t h r o u g h t h e i r u s e i n t h e deve lopment of a 
v i i i 
s c o r i n g model f o r a mock h o s p i t a l . Members of an HIS p l a n n i n g team a t 
t h e Med ica l C o l l e g e of G e o r g i a a c t i v e l y p a r t i c i p a t e d i n t h e m e t h o d o l o g y ' s 
d e m o n s t r a t i o n and p r o v i d e d an e v a l u a t i o n of t h e b e n e f i t s t o be o b t a i n e d 
from t h e a p p r o a c h as w e l l a s i t s g e n e r a l a p p l i c a b i l i t y . 
F i n a l l y , t h e i n v e s t i g a t i o n , d e m o n s t r a t i o n , and e v a l u a t i o n of t h e 
s c o r i n g model a p p r o a c h t o s e t t i n g HIS p r i o r i t i e s l e d t o t h e i d e n t i f i c a ­
t i o n of p r o m i s i n g and i m p o r t a n t a r e a s of t h e HIS p l a n n i n g p r o c e s s which 
r e q u i r e f u r t h e r r e s e a r c h and d e v e l o p m e n t . 
CHAPTER I 
INTRODUCTION 
The g e n e r a l p u r p o s e of t h i s s t u d y i s t o d e v e l o p a me thodo logy f o r 
d e t e r m i n i n g i m p l e m e n t a t i o n p r i o r i t i e s among c a n d i d a t e a p p l i c a t i o n s t o a 
r e a l - t i m e , p a t i e n t - o r i e n t e d h o s p i t a l i n f o r m a t i o n s y s t e m . As used h e r e i n , 
t h e t e rm " h o s p i t a l i n f o r m a t i o n s y s t e m " (HIS) g e n e r a l l y means a s y s t e m 
t h a t u s e s e l e c t r o n i c d a t a p r o c e s s i n g equipment and c o n t r o l p r o c e d u r e s t o 
p r o v i d e d i r e c t o n - l i n e p r o c e s s i n g w i t h r e a l - t i m e r e s p o n s e s f o r p a t i e n t 
i n f o r m a t i o n w i t h i n t h e h o s p i t a l o r h e a l t h c a r e f a c i l i t y . The t e r m s 
" r e a l - t i m e " and " p a t i e n t - o r i e n t e d " r e f e r t o t h e a v a i l a b i l i t y of a 
c o m p u t e r i z e d m u l t i - p u r p o s e p a t i e n t r e c o r d which can b e r e c a l l e d o r 
u p d a t e d a l m o s t i n s t a n t a n e o u s l y from remote t e r m i n a l s l o c a t e d t h r o u g h ­
o u t t h e h o s p i t a l . The p r i o r i t y s e t t i n g me thodo logy d e v e l o p e d i n t h e 
r e s e a r c h i s b a s e d upon t h e u s e of a m u l t i - c r i t e r i o n s c o r i n g model which 
a l l o w s t h e complex HIS e v a l u a t i o n p rob lem t o be s y s t e m a t i c a l l y s i m p l i ­
f i e d i n t o i t s e l e m e n t a l d e t e r m i n a n t s . 
The a u t h o r ' s i n t e r e s t i n t h e s u b j e c t stemmed i n i t i a l l y from 
i n v o l v e m e n t w i t h r a t h e r c r u d e s c o r i n g models f o r e s t a b l i s h i n g p r i o r i t i e s 
i n o t h e r a r e a s of h e a l t h c a r e p l a n n i n g and from a p e r c e p t i o n of t h e i r 
p o s s i b l e a p p l i c a b i l i t y i n t h e complex HIS p l a n n i n g p r o c e s s . These 
i n t e r e s t s were spawned and deve loped w h i l e t h e a u t h o r was i n v o l v e d i n 
i n f o r m a t i o n s y s t e m p l a n n i n g a c t i v i t i e s f o r t h e U n i t e d S t a t e s P u b l i c 
H e a l t h S e r v i c e i n R o c k v i l l e , Mary land . E x p e r i e n c e i n t h e s e a c t i v i t i e s 
r e v e a l e d a need f o r a more s y s t e m a t i c a p p r o a c h t o HIS p l a n n i n g , b u t 
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i t a l s o made c l e a r t h e c o m p l e x i t i e s , d i f f i c u l t i e s , and enormous s cope 
which a r e i n v o l v e d . F u r t h e r m o r e , a r e v i e w of t h e l i t e r a t u r e i n d i c a t e d 
t h a t c o m p u t e r - b a s e d h o s p i t a l i n f o r m a t i o n sys t ems a r e r a p i d l y a p p r o a c h i n g 
t h e p o i n t of economic and p e r f o r m a n c e f e a s i b i l i t y . The number and 
v a r i e t y of i n d i v i d u a l HIS a p p l i c a t i o n s c u r r e n t l y b e i n g d e v e l o p e d c o v e r 
v i r t u a l l y e v e r y a s p e c t of h o s p i t a l o p e r a t i o n . Most l o n g - r a n g e HIS 
c o n c e p t s r e p o r t e d r e q u i r e t h a t a l l i n f o r m a t i o n s u b s y s t e m s be e v e n t u a l l y 
i n t e g r a t e d t o r e a l i z e a h o s p i t a l - w i d e c o m p u t e r - b a s e d i n f o r m a t i o n s y s t e m . 
Because of t h e m u l t i p l i c i t y of p o t e n t i a l a p p l i c a t i o n s , t h e c o m p l e x i t y 
of t h e i r i n t e r a c t i o n s , and t h e l i m i t e d r e s o u r c e s a v a i l a b l e f o r HIS 
d e v e l o p m e n t , a t t e m p t s t o d e v e l o p and implement a t o t a l h o s p i t a l i n f o r ­
m a t i o n s y s t e m , c o v e r i n g a l l f e a s i b l e c o m p u t e r - b a s e d a p p l i c a t i o n s w i t h i n 
a s i n g l e phase have been abandoned f o r a more g r a d u a l p h a s i n g of HIS 
deve lopmen t w i t h i n an o v e r a l l p l a n and s c h e d u l e of i m p l e m e n t a t i o n . With 
t h e i n c r e a s i n g e f f o r t s of h e a l t h c a r e i n s t i t u t i o n s t o f o r m u l a t e HIS 
m a s t e r p l a n s t o c o o r d i n a t e a modular i m p l e m e n t a t i o n a p p r o a c h , a need 
i s a r i s i n g f o r t h e e s t a b l i s h m e n t of s e n s i b l e p r i o r i t i e s among v a r i o u s 
c a n d i d a t e HIS a p p l i c a t i o n s . T h i s r e s e a r c h s h o u l d h e l p such i n s t i t u t i o n s 
i n m e e t i n g t h a t n e e d . 
The me thodo logy d e v e l o p e d h e r e i n r e l a t e s t h e p rob lem of s e t t i n g 
such p r i o r i t i e s t o an o v e r a l l HIS p l a n n i n g a p p r o a c h . T h i s e s t a b l i s h e s 
an e n v i r o n m e n t i n which s c o r i n g model e v a l u a t i o n may b e a p p r o p r i a t e l y 
u s e d . P r o c e d u r e s and g u i d e l i n e s f o r t h e d e s i g n and u s e of HIS s c o r i n g 
mode l s a r e d e s c r i b e d w i t h i n t h i s o v e r a l l s e t t i n g and a r e d e m o n s t r a t e d 
by an example a p p l i c a t i o n of t h e methodology i n a mock HIS p l a n n i n g 
s i t u a t i o n . The d e m o n s t r a t i o n of t h e s c o r i n g model d e s i g n and a p p l i c a t i o n 
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i n e v a l u a t i n g s p e c i f i c HIS a l t e r n a t i v e s f o r t h i s mock h o s p i t a l was 
a c c o m p l i s h e d p r i m a r i l y by members of an HIS p l a n n i n g team a t t h e Med ica l 
C o l l e g e of G e o r g i a . The model d e s i g n a c t i v i t i e s u n d e r t a k e n i n t h e 
me thodo logy d e m o n s t r a t i o n and t h e a n a l y s i s of t h e c o r r e s p o n d i n g 
r e s u l t s p r o v i d e f u r t h e r g u i d e l i n e s and examples f o r o t h e r HIS 
p l a n n e r s t o r e v i e w . 
Because t h e r o l e of i n f o r m a t i o n h a n d l i n g i n h o s p i t a l s h a s been 
e s t i m a t e d t o consume up t o 40 pe r c e n t of t h e t o t a l c o s t of h o s p i t a l 
o p e r a t i o n s , and t o h o l d commensura te i m p o r t a n c e i n h e a l t h c a r e d e l i v e r y , 
e f f o r t s t o improve b o t h t h e e f f e c t i v e n e s s and e f f i c i e n c y of i n f o r m a t i o n 
a c t i v i t i e s t h r o u g h t h e deve lopment of c o m p u t e r - b a s e d h o s p i t a l i n f o r m a t i o n 
sys t ems seem w e l l j u s t i f i e d . U n f o r t u n a t e l y , many such e f f o r t s , d e s p i t e 
s u b s t a n t i a l f u n d i n g and s u p p o r t , have met w i t h o n l y l i m i t e d s u c c e s s i n 
a c c o m p l i s h i n g t h e i r p r o p o s e d o b j e c t i v e s . The d e v e l o p e d me thodo logy 
s h o u l d a i d f u t u r e HIS e f f o r t s i n two w a y s . F i r s t , i t s u s e s h o u l d 
p r o v i d e a l o g i c a l method f o r d e t e r m i n i n g a n e a r o p t i m a l i m p l e m e n t a t i o n 
s c h e d u l e . Such a s c h e d u l e would a l l o w t h e e a r l y i m p l e m e n t a t i o n of t h e 
c a n d i d a t e a p p l i c a t i o n s h a v i n g t h e l o w e s t c o s t / e f f e c t i v e n e s s r a t i o s . I n 
a d d i t i o n , b e c a u s e t h e s c o r i n g model t e c h n i q u e a l l o w s r e p r e s e n t a t i v e s 
from d i v e r s e a r e a s of t h e h o s p i t a l t o p a r t i c i p a t e i n t h e p r i o r i t y s e t t i n g 
p r o c e s s , i t s u se may s e r v e t o o b t a i n a p l a n n i n g c o n s e n s u s ove r t h e e n t i r e 
h o s p i t a l o r g a n i z a t i o n , t h e r e f o r e g a i n i n g s u p p o r t and c o o p e r a t i o n f o r 
t h e i m p l e m e n t a t i o n p l a n s and i m p r o v i n g t h e c h a n c e s of s u c c e s s f o r t h e 
o v e r a l l HIS e f f o r t . 
A l though t h e p r i m a r y f o c u s of t h i s r e s e a r c h i s on t h e s o l u t i o n of 
t h e HIS p r i o r i t y p r o b l e m , many of t h e c o n s i d e r a t i o n s d e v e l o p e d and d e s -
4 
c r i b e d i n t h e me thodo logy r e p r e s e n t i n n o v a t i o n s i n t h e u s e of s c o r i n g 
models which a r e a p p l i c a b l e t o many o t h e r e v a l u a t i o n p r o b l e m s . Recent 
r e s e a r c h which e x p l o r e s t h e e f f e c t s of s c o r i n g model s t r u c t u r e and d e s i g n 
on e v a l u a t i o n r e s u l t s h a s been employed and expanded i n e s t a b l i s h i n g 
t h e g u i d e l i n e s p roposed f o r model deve lopment and i n a n a l y z i n g t h e 
r e s u l t s of t h e methodo logy d e m o n s t r a t i o n . These s c o r i n g model i n n o v a ­
t i o n s and t h e i r a p p l i c a t i o n t o t h e HIS p r i o r i t y p rob lem s h o u l d p r o v i d e 
a s i g n i f i c a n t c o n t r i b u t i o n t o b o t h t h e f u t u r e p l a n n i n g of HIS a c t i v i t i e s 
and t h e r e f i n e m e n t of t h e s c o r i n g model a s a u s e f u l e v a l u a t i o n t o o l . 
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CHAPTER I I 
SURVEY OF RELATED LITERATURE 
I n t r o d u c t i o n 
A r e v i e w of t h e l i t e r a t u r e i n t h e h e a l t h f i e l d i n d i c a t e s a w ide 
i n t e r e s t i n r e a l - t i m e h o s p i t a l i n f o r m a t i o n s y s t e m s a p p e a r i n g i n t h e 
e a r l y 1 9 6 0 ' s and i n c r e a s i n g r a p i d l y t h r o u g h o u t t h e d e c a d e . S t u d i e s 
d e t e r m i n i n g t h e h i g h c o s t of i n f o r m a t i o n i n h o s p i t a l s were r e p o r t e d 
i n t h e l i t e r a t u r e and u s e d a s j u s t i f i c a t i o n f o r s c o r e s of e x t e n s i v e 
d e v e l o p m e n t a l and p i l o t s t u d y programs t o implement r e a l - t i m e HIS 
s y s t e m s . The l i t e r a t u r e g i v e s c o n s i d e r a b l e emphas i s t o r e p o r t i n g t h e 
g e n e r a l d e s c r i p t i o n of i n d i v i d u a l p r o j e c t s , p a s t p rob lems e n c o u n t e r e d , 
and f u t u r e e x p e c t a t i o n s of HIS d e v e l o p m e n t . These w r i t i n g s g i v e an 
o v e r a l l v i ew of HIS a c t i v i t i e s t o t h e g e n e r a l r e a d e r , b u t a r e n o t a b l y 
l a c k i n g i n p r o v i d i n g p l a n n i n g and e v a l u a t i o n a i d s t o p r o s p e c t i v e u s e r s 
of r e a l - t i m e s y s t e m s . To some e x t e n t t h e i m p o r t a n c e of p r i o r i t i e s 
w i t h i n an HIS s y s t e m h a s been i d e n t i f i e d i n t h e l i t e r a t u r e ; howeve r , 
l i t t l e g u i d a n c e r e g a r d i n g how HIS p r i o r i t i e s s h o u l d be s e t h a s been 
o f f e r e d . 
The HIS p r i o r i t y s e t t i n g p rob lem d o e s , howeve r , have s i m i l a r i t i e s 
w i t h p r i o r i t y p rob lems i n o t h e r a r e a s of t h e h e a l t h f i e l d which have 
been a p p r o a c h e d u s i n g s c o r i n g models f o r s y s t e m a t i c a l l y d i m i n i s h i n g 
t h e c o m p l e x i t i e s of s u b j e c t i v e e v a l u a t i o n s . Recent a d v a n c e s i n t h e 
deve lopmen t of s c o r i n g mode l s and t h e i r u s e i n c o s t / e f f e c t i v e n e s 
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a n a l y s i s have l e d t o t h e i n v e s t i g a t i o n of t h e i r u s e f u l n e s s i n t h e HIS 
p r i o r i t y s e t t i n g p r o c e s s . 
I n f o r m a t i o n C o s t s i n H o s p i t a l s 
I n t e r e s t was f i r s t drawn t o t h e deve lopment of c o m p u t e r - b a s e d 
h o s p i t a l i n f o r m a t i o n s y s t e m s from b o t h t h e o b s e r v a t i o n of computer s y s t e m s 
i n o t h e r f i e l d s and t h e d e t e r m i n a t i o n of t h e magn i tude of i n f o r m a t i o n 
c o s t s i n h o s p i t a l s . I n a d e t a i l e d i n d u s t r i a l e n g i n e e r i n g s t u d y r e p o r t e d 
by J y d s t r u p and C r o s s ( 2 7 ) , i n f o r m a t i o n h a n d l i n g i n t h r e e E a s t e r n h o s ­
p i t a l s was a n a l y z e d . The s t u d y r e s u l t s showed a v e r a g e i n f o r m a t i o n 
h a n d l i n g c o s t s , f o r t h e h o s p i t a l s s t u d i e d , t o r a n g e from 22 .56 t o 2 4 . 7 0 
p e r c e n t of t o t a l h o s p i t a l c o s t s . At abou t t h e same t i m e , Lockheed 
M i s s i l e and Space Company, i n an e x t e n s i v e h o s p i t a l work a n a l y s i s s t u d y 
( 2 1 ) , found t h a t 30 p e r c e n t of t h e t o t a l c o s t of h o s p i t a l o p e r a t i o n s 
goes s o l e l y i n t o manual p r o c e s s i n g of i n f o r m a t i o n . T h i s m a g n i t u d e of 
c o s t s a t t r i b u t a b l e t o h o s p i t a l i n f o r m a t i o n i s f u r t h e r s u b s t a n t i a t e d by 
a s t u d y of t h r e e K a i s e r F o u n d a t i o n H o s p i t a l s , a s r e p o r t e d by R i c h a r t 
( 4 1 ) , which d e t e r m i n e d i n f o r m a t i o n c o s t s t o r a n g e be tween 35 and 39 
p e r c e n t of t o t a l c o s t s . These a u t h o r s p o i n t o u t b o t h t h e i m p o r t a n c e 
of t h e i n f o r m a t i o n f u n c t i o n i n t h e h o s p i t a l and t h e p o t e n t i a l f o r p e r ­
fo rmance improvements and c o s t e f f i c i e n c i e s t h r o u g h a n a l y s i s and r e ­
d e s i g n of t h e i n f o r m a t i o n s y s t e m . 
HIS D e f i n i t i o n s 
A l a r g e m a j o r i t y of HIS r e l a t e d l i t e r a t u r e i s d e v o t e d t o t h e i d e a 
t h a t t h i s p o t e n t i a l improvement can b e s t be a c c o m p l i s h e d t h r o u g h t h e 
d e s i g n and i m p l e m e n t a t i o n of c o m p u t e r - b a s e d h o s p i t a l i n f o r m a t i o n s y s t e m s . 
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A l t h o u g h fo rma l d e f i n i t i o n s of h o s p i t a l and m e d i c a l i n f o r m a t i o n sys t ems 
a r e o f t e n o n l y i m p l i e d i n t h e l i t e r a t u r e , t h e b a s i c i n g r e d i e n t s of an 
i n t e g r a t e d , r e a l - t i m e , c o m p u t e r - b a s e d sys t em a r e u s u a l l y i n c l u d e d . C o l l e n 
i n (7) d e s c r i b e s a m e d i c a l i n f o r m a t i o n sys t em a s a s y s t e m " t h a t u t i l i z e s 
e l e c t r o n i c d a t a p r o c e s s i n g and communica t ions equipment t o p r o v i d e on ­
l i n e p r o c e s s i n g w i t h r e a l - t i m e r e s p o n s e s f o r p a t i e n t d a t a w i t h i n one of 
more g e n e r a l m e d i c a l c e n t e r s . . . " C o l l e n f u r t h e r s t a t e s t h a t a h o s p i t a l 
i n f o r m a t i o n sys t em " i s a subcomponent of MIS t h a t h a n d l e s t h e i n p a t i e n t 
m e d i c a l d a t a . " Schwar t s (43) p r e s e n t s a more g e n e r a l d e f i n i t i o n which 
n e g l e c t s t h e r e a l - t i m e r e q u i r e m e n t by s t a t i n g : "An HIS sys t em i s d e f i n e d 
a s a h i g h - s p e e d c o m p u t e r - c o n t r o l l e d , m u l t i - s t a t i o n a u t h o r i z e d a c c e s s 
i n f o r m a t i o n f low n e t w o r k f o r t h e h o s p i t a l . I t h a s b u s i n e s s o f f i c e and 
p a t i e n t c a r e s u b s y s t e m s , and i t s f u n c t i o n i s t o speed and s i m p l i f y a d ­
m i n i s t r a t i v e and m e d i c a l i n f o r m a t i o n h a n d l i n g . " However, t h r o u g h h i s 
examples of t h e p a t i e n t c a r e s u b s y s t e m , Schwar t s a l s o i d e n t i f i e s t h e 
r e a l - t i m e c h a r a c t e r i s t i c s p roposed by C o l l e n . 
B e n e f i t s of Rea l -T ime Systems 
The p o t e n t i a l b e n e f i t s t o be o b t a i n e d from o n - l i n e , r e a l - t i m e 
sys t ems have been i d e n t i f i e d by numerous s o u r c e s . As r e l a t e d t o F l a g l e ' s 
i n f o r m a t i o n e v a l u a t i o n c r i t e r i a (12) of c o m p l e t e n e s s , t i m e l i n e s s , r e l i ­
a b i l i t y , o p e r a b i l i t y , and c o s t , a s t r o n g c a s e can be made f o r t h e s u p e r ­
i o r i t y of r e a l - t i m e s y s t e m s f o r t h e f i r s t t h r e e f a c t o r s . The f o u r t h , 
o p e r a b i l i t y , i s a measure of t h e human f a c t o r s r e g a r d i n g t h e c o m p a t i b i l i t y 
of t h e i n f o r m a t i o n s y s t e m w i t h t h e p e r c e p t i o n , t h e c a p a b i l i t i e s and t h e 
m o t i v a t i o n of t h e p e o p l e i n v o l v e d . F u r t h e r e x p e r i e n c e and a n a l y s i s a r e 
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r e q u i r e d b e f o r e t h e u l t i m a t e e f f e c t of r e a l - t i m e h o s p i t a l i n f o r m a t i o n 
s y s t e m s on t h i s f a c t o r can be p r o p e r l y a s s e s s e d . L i k e w i s e , though 
i n i t i a l deve lopment e f f o r t s of r e a l - t i m e s y s t e m s have been e x c e e d i n g l y 
e x p e n s i v e , t h e e v e n t u a l impac t of such s y s t e m s on o p e r a t i n g c o s t s i s 
u n c e r t a i n . 
S i e g e l (44) goes f u r t h e r t o s a y : "Because of t h e h o s p i t a l ' s 
l a r g e volume of d a t a , w ide v a r i e t y of i n f o r m a t i o n and f u l l r a n g e of 
r e s e a r c h i n t e r e s t s , b u i l d i n g t owards a r e a l - t i m e , o n - l i n e sys t em was 
t h e o n l y p r a c t i c a b l e means t o s a t i s f y i t s numerous r e q u i r e m e n t s . " 
Schwar t s (43) r e l a t e s t h e s e i n t a n g i b l e r e a l - t i m e b e n e f i t s t o a more 
p r a c t i c a l l e v e l by f o r e c a s t i n g HIS i m p a c t s i n r e d u c i n g p a t i e n t s t a y , 
i n c r e a s i n g bed o c c u p a n c y , r e d u c i n g t r a n s c r i p t i o n e r r o r s , p r o v i d i n g d a t a 
banks f o r r e s e a r c h , and i m p r o v i n g i n t e r d e p a r t m e n t a l communica t ions and 
o v e r a l l management . 
I n s p i t e of t h e c o n s i d e r a b l e endor semen t of p o t e n t i a l r e a l - t i m e 
b e n e f i t s , Ockenden and Bodenham (37) q u e s t i o n n o t o n l y t h e c o s t of r e a l ­
t ime s y s t e m s , b u t a l s o t h e t r u e need f o r r e a l - t i m e r e s p o n s e c a p a b i l i t i e s 
i n most h o s p i t a l a p p l i c a t i o n s . Though t h e y admi t r e a l - t i m e s y s t e m s would 
p r o v i d e some a d v a n t a g e s i n t h e d e g r e e of improvement of i n f o r m a t i o n f l o w , 
t h e i r c o n t e n t i o n i s t h a t t h e a d d i t i o n a l c o s t , t ime and t r o u b l e of r e a l ­
t ime s y s t e m s over t h e r e q u i r e m e n t s f o r a ba t ch -mode sys t em migh t n o t be 
j u s t i f i e d by t h e i n c r e m e n t a l b e n e f i t s t o be r e c e i v e d . 
HIS Development E f f o r t s 
The f i r s t l a r g e - s c a l e e f f o r t t o d e s i g n a r e a l - t i m e h o s p i t a l 
i n f o r m a t i o n s y s t e m was i n i t i a t e d a t t h e Akron C h i l d r e n ' s H o s p i t a l i n 
Akron, Ohio ( 4 ) . Between 1961 and 1965 o v e r 40 m a n - y e a r s of e f f o r t 
9 
w e r e i n v e s t e d i n t h i s s i n g l e a t t e m p t t o d e v e l o p a t o t a l h o s p i t a l i n f o r m a ­
t i o n s y s t e m u s i n g IBM equ ipment and s u p p o r t . The e f f o r t i n c l u d e d a two 
y e a r f e a s i b i l i t y s t u d y which found t h a t up t o 40 p e r c e n t of p r o f e s s i o n a l 
w o r k e r s ' t i m e was s p e n t i n c l e r i c a l o r i n f o r m a t i o n - o r i e n t e d a c t i v i t i e s . 
I n ( 4 ) , Cambel l r e v e a l s t h a t t h e i n i t i a l g r a n d i o s e p l a n s f o r a compre­
h e n s i v e i n f o r m a t i o n s y s t e m had t o be abandoned i n s p i t e of t h e c o n s i ­
d e r a b l e r e s o u r c e s i n v o l v e d . The n a r r o w i n g of f o c u s r e q u i r e d a t Akron , 
e l i m i n a t i n g such a r e a s a s p a t i e n t m o n i t o r i n g , l a b o r a t o r y t e s t r e p o r t i n g , 
n u r s i n g n o t e s , and r e s e a r c h d a t a banks from t h e c o m p u t e r - b a s e d s y s t e m , 
was i n d i c a t i v e of t h e u n a n t i c i p a t e d d i f f i c u l t i e s found i n v i r t u a l l y e v e r y 
e a r l y HIS a t t e m p t . 
The REACH sys t em ( 4 8 , 25) d e v e l o p e d i n i t i a l l y a t B a p t i s t H o s p i t a l , 
Beaumont, T e x a s , u s i n g Honeywel l c o m p u t e r s , i s a r e a l - t i m e s y s t e m w i t h 
a p p l i c a t i o n s d e v e l o p e d f o r p a t i e n t r e c o r d s , bed c e n s u s , d r u g f i l e s , 
employee r e c o r d s , and p u r c h a s e o r d e r f o r m s . Ca thode Ray Tube (CRT) 
T e r m i n a l s a r e u s e d on t h e n u r s i n g u n i t s f o r v i s u a l d i s p l a y of p a t i e n t 
r e c o r d s and o t h e r i n f o r m a t i o n . L i k e Akron, however , B a p t i s t H o s p i t a l 
h a s e x p e r i e n c e d s e v e r e d e l a y s i n s y s t e m s deve lopment and equ ipmen t 
d e l i v e r y . I n a d d i t i o n , many members of t h e m e d i c a l s t a f f have r e s i s t e d 
u s i n g t h e s y s t e m , r e s u l t i n g i n t h e d u p l i c a t i o n of e f f o r t i n m a i n t a i n i n g 
a p a r t i a l manual s y s t e m a s w e l l . 
Downs ta te M e d i c a l C e n t e r ' s HIS a s r e p o r t e d by S i n g e r ( 4 6 ) , S i e g e l 
( 4 4 ) , and G e i s l e r ( 1 6 ) , h a s been i n o p e r a t i o n s i n c e t h e h o s p i t a l ' s o p e n i n g 
i n 1966 . I t s more t han 100 CRT t e r m i n a l s a r e u t i l i z e d w i t h r e a l - t i m e 
r e s p o n s e s i n a p p l i c a t i o n s i n v o l v i n g a d m i s s i o n s , bed a v a i l a b i l i t y , bed 
c e n s u s , p a t i e n t b i l l i n g , o u t p a t i e n t s c h e d u l i n g , pharmacy and t h e c l i n i c a l 
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l a b o r a t o r y . The r e a l - t i m e sys t em i s i n o p e r a t i v e from m i d n i g h t t h r o u g h 
8 :00 a . m. e ach day when v a r i o u s management r e p o r t s a r e g e n e r a t e d . 
The N a t i o n a l M u l t i h o s p i t a l Data P r o c e s s i n g S e r v i c e System ( 2 3 ) , 
d e v e l o p e d by t h e McDonnel Automat ion Company i n P e o r i a , I l l i n o i s , h a s 
been p a r t i a l l y implemented i n t h r e e h o s p i t a l s . The s y s t e m i s p r i m a r i l y 
a d m i n i s t r a t i v e w i t h o p e r a t i o n a p p l i c a t i o n s i n bed a s s i g n m e n t , a d m i t t i n g , 
and a c c o u n t i n g , a l t h o u g h t h e c o n t i n u e d deve lopmen t of o t h e r a p p l i c a t i o n s 
f o r pharmacy , c e n t r a l s u p p l y , and o t h e r a r e a s i s r e p o r t e d . The sys t em 
u s e s o n - l i n e t e r m i n a l s on t h e n u r s i n g f l o o r s , b u t p h y s i c i a n i n t e r a c t i o n 
i s n o t r e q u i r e d . 
O the r e a r l y e f f o r t s r e s u l t i n g i n p a r t i a l r e a l - t i m e HIS s y s t e m s 
i n c l u d e p r o j e c t s a t M a s s a c h u s e t t s G e n e r a l H o s p i t a l , Bos ton C h i l d r e n ' s 
H o s p i t a l and t h e Texas I n s t i t u t e f o r R e h a b i l i t a t i o n and R e s e a r c h , a l l 
d e s c r i b e d by S i n g e r i n ( 4 6 ) . M e d e l c o ' s THIS sys t em ( 4 6 , 2 9 ) , now 
i n s t a l l e d i n numerous h o s p i t a l s a c r o s s t h e n a t i o n , i s a much l e s s 
c o m p r e h e n s i v e m e s s a g e - s w i t c h i n g s y s t e m d e s i g n e d p r i m a r i l y t o e l i m i n a t e 
i n t r a h o s p i t a l t e l e p h o n e communica t i ons and t o a l l o w f o r c o n t i n u o u s 
a v a i l a b i l i t y of c h a r g e d a t a . The Medelco s y s t e m u t i l i z e s p repunched 
computer c a r d s t o i d e n t i f y t h e p a t i e n t and d e s c r i b e t h e a c t i v i t y or 
s e r v i c e b e i n g r e q u e s t e d . 
Lockheed M i s s i l e and Space Company ( 1 5 , 21) h a s d e v e l o p e d and 
implemented p o r t i o n s of an HIS a t El Camino H o s p i t a l i n C a l i f o r n i a . 
A l though t h e y have p l a c e d more emphas i s i n d e v e l o p i n g ba t ch -mode 
b u s i n e s s o f f i c e s e r v i c e s i n r e c e n t y e a r s , d e s i g n of a c o m p l e t e h o s p i ­
t a l i n f o r m a t i o n sys t em h a s c o n t i n u e d w i t h t h e i n s t a l l a t i o n of a few 
r e a l - t i m e CRT t e r m i n a l s . The change i n emphas i s from r e a l - t i m e , 
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p a t i e n t - o r i e n t e d s y s t e m s t o ba t ch -mode b u s i n e s s a p p l i c a t i o n s h a s a l s o 
been s e e n i n t h e HIS a c t i v i t i e s of IBM, GE and CDC. IBM's o r i g i n a l 
p u r p o s e i n d e v e l o p i n g a Med ica l I n f o r m a t i o n System Program (MISP) 
( 2 8 , 4 6 ) was t o p r o v i d e a s e t of programs a p p l i c a b l e t o m o d e r a t e 
s i z e g e n e r a l h o s p i t a l s a t r e a s o n a b l e c o s t s . However, t h e MISP d e v e l o p ­
ment was s u b s e q u e n t l y r e - a i m e d a t l e s s c o m p r e h e n s i v e a p p l i c a t i o n s i n 
t e a c h i n g and r e s e a r c h h o s p i t a l s w h i l e o v e r a l l deve lopmen t and m a r k e t i n g 
r e s o u r c e s were s h i f t e d t o t h e i r Shared H o s p i t a l A c c o u n t i n g System, SHAS, 
and o t h e r IBM b u s i n e s s s y s t e m s . S i m i l a r l y , t h e o b j e c t i v e s of Gene ra l 
E l e c t r i c ' s MEDINET i n f o r m a t i o n s y s t e m ( 4 6 , 52) were changed from p a t i e n t -
o r i e n t e d t o a d m i n i s t r a t i o n - o r i e n t e d and o n l y t h e b u s i n e s s o f f i c e a p p l i c a ­
t i o n s were d e v e l o p e d f u l l y . A l t h o u g h C o n t r o l Data C o r p o r a t i o n c o n t i n u e s 
t o p l a n f o r i t s r e a l - t i m e HIS p a c k a g e , MEDISCOPE ( 8 ) , i t t o o h a s s t r e s s e d 
deve lopmen t of i t s au toma ted a c c o u n t i n g s y s t e m , SHARP. Reasons f o r t h e 
s h i f t s from r e a l - t i m e have u s u a l l y been r e l a t e d t o c o s t s and s o f t w a r e 
t e c h n o l o g y p r o b l e m s or t o t h e c u r r e n t m a r k e t a b i l i t y a d v a n t a g e of t h e 
b u s i n e s s s y s t e m s . 
P rob lems E n c o u n t e r e d i n HIS Development 
A s i g n i f i c a n t p rob lem caused by t h e d e - e m p h a s i s of p a t i e n t - o r i e n t e d 
s y s t e m s was due t o t h e m i s l e a d i n g m a r k e t i n g c l a i m s which HIS v e n d o r s had 
p r e m a t u r e l y made . S i l e r and Korn (45) i n d i c a t e t h e p rob lem by s t a t i n g : 
"The compute r f i e l d , u n f o r t u n a t e l y , seems t o have d i f f i c u l t y d i s t i n ­
g u i s h i n g what a c t u a l l y h a s been done from what h o p e f u l l y w i l l be 
a c c o m p l i s h e d . " P o l i s s a r (40) adds t h a t " i f one r e a d s an a r t i c l e abou t 
an a p p l i c a t i o n and s e e s even one f u t u r e t e n s e v e r b , one can s t r o n g l y 
s u s p e c t t h e s y s t e m does n o t work y e t and may be o n l y a c o n c e p t i n some 
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d r e a m e r ' s h e a d . " U n f o r t u n a t e l y , t h e s e f a l s e c l a i m s and t h e r e a c t i o n 
e x p r e s s e d by P o l i s s a r n o t o n l y have caused t h e f a i l u r e of i n d i v i d u a l 
s y s t e m s i n m e e t i n g t h e i r o b j e c t i v e s b u t a l s o have h e l d back many o t h e r ­
w i s e w i l l i n g i n s t i t u t i o n s from j o i n i n g i n d e v e l o p m e n t a l work . H o s p i t a l s 
u n a b l e t o t e c h n i c a l l y e v a l u a t e v a r i o u s s y s t e m s and now d i s t r u s t f u l of 
vendo r a s s u r a n c e s chose t o f o l l o w a more c a u t i o u s w a i t - a n d - s e e a p p r o a c h 
( 4 5 , 4 6 ) . 
From t h e w r i t i n g s of P o l i s s a r , S i l e r and Korn , C o l l e n and o t h e r s , 
t h e b a s i c p r o b l e m s t o be d e a l t w i t h i n d e v e l o p i n g r e a l - t i m e p a t i e n t 
i n f o r m a t i o n s y s t e m s can now be v iewed more r a t i o n a l l y . Vendor c l a i m s 
s h o u l d be c a r e f u l l y a n a l y z e d b e f o r e t h e i r f u l l a c c e p t a n c e by h e a l t h 
c a r e i n s t i t u t i o n s . The l o n g t e rm n a t u r e of r e a l - t i m e d e v e l o p m e n t , 
i n i t i a l l y s e v e r e l y u n d e r e s t i m a t e d , s h o u l d be f u l l y a p p r e c i a t e d and 
p l a n n e d f o r . The e x t r a o r d i n a r y r e q u i r e m e n t s f o r e x p e r i e n c e d s t a f f i n 
s h o r t s u p p l y shou ld be a p t l y c o n t e n d e d w i t h . With t h e p r o p e r knowledge 
of t h e t r u e m a g n i t u d e of t h e t a s k and of i t s i n h e r e n t d i f f i c u l t i e s , HIS 
d e s i g n e r s can now s t u d y more o b j e c t i v e l y t h e deve lopmen t of r e a l - t i m e 
s y s t e m s . 
G e n e r a l C h a r a c t e r i s t i c s of HIS Sys tems 
From t h e o v e r a l l h i s t o r y of HIS deve lopment p r e s e n t e d i n t h e 
l i t e r a t u r e , i t i s p o s s i b l e t o e x t r a c t t h e g e n e r a l c h a r a c t e r i s t i c s of 
a n t i c i p a t e d r e a l - t i m e i n f o r m a t i o n s y s t e m s . One p r i m a r y r e q u i r e m e n t i s 
t h a t t h e HIS must have a c o m p u t e r i z e d m u l t i p u r p o s e p a t i e n t f i l e ( 7 , 1 6 , 
2 6 , 3 6 , 3 7 ) , wh ich r e c e i v e s and s e n d s s p e c i f i c i n f o r m a t i o n f o r each HIS 
a p p l i c a t i o n . I t must have i n t e r a c t i v e t e r m i n a l s ( 2 , 2 1 , 4 6 ) i n which 
t h e u s e r can i n q u i r e r e g a r d i n g p a t i e n t d a t a or o b t a i n v e r i f i c a t i o n 
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of an i n f o r m a t i o n e n t r y w i t h r e a l - t i m e r e s p o n s e . The p a t i e n t d a t a sy s t em 
s h o u l d be s e p a r a t e from b u t i n t e r a c t i n g w i t h t h a t of t h e b u s i n e s s o f f i c e 
and t h e d e s i g n shou ld a l l o w f o r a modula r a p p r o a c h t o deve lopmen t and 
i m p l e m e n t a t i o n ( 7 , 1 7 , 5 0 ) . The need f o r modula r deve lopmen t i s i n h e r e n t 
i n t h e m a g n i t u d e of t h e t a s k and t h e l i m i t e d a v a i l a b i l i t y of manpower 
and o t h e r r e s o u r c e s . I n ( 7 ) , C o l l e n p o i n t s out t h a t modula r d e v e l o p ­
ment r e q u i r e s w e l l d e f i n e d and w e l l c o o r d i n a t e d p l a n n i n g and d i s c u s s e s 
t h e i m p o r t a n c e of e s t a b l i s h i n g o b j e c t i v e s and r e a l i s t i c t i m e t a b l e s f o r 
each p h a s e . C o l l e n and o t h e r s g i v e emphas i s t o t h e c r i t i c a l r e q u i r e m e n t 
t h a t each module must be c o m p a t i b l e w i t h t h e r e s t of t h e s y s t e m so t h a t 
t h e c e n t r a l p a t i e n t computer r e c o r d can be r e a l i z e d . Van B r u n t i n ( 4 9 ) , 
c o n c u r s w i t h t h i s emphas i s s t a t i n g : "a modula r a p p r o a c h t o t h e d e v e l o p ­
ment of a l a r g e s c a l e m e d i c a l i n f o r m a t i o n s y s t e m i s m a n d a t o r y , and 
c a r e f u l p l a n n i n g , t e s t i n g and e v a l u a t i o n a r e r e q u i r e d a t d i f f e r e n t 
s t a g e s of d e v e l o p m e n t . " 
D e t e r m i n a t i o n of HIS P r i o r i t i e s 
Whi le a l s o s e l e c t i n g t h e modular a p p r o a c h t o HIS i m p l e m e n t a t i o n , 
G i l l e t t e , R a t h b u n , and Wolfe i n (17) p o i n t ou t t h e p r i o r i t y s e t t i n g 
p rob l em which i t c r e a t e s , s t a t i n g t h a t b o t h program p r i o r i t i e s f o r t h e 
t o t a l h o s p i t a l and t h e p r i o r i t i e s of t h e computer s y s t e m s deve lopmen t 
must be i n t e g r a t e d i n e s t a b l i s h i n g t h e HIS m a s t e r p l a n and i m p l e m e n t a ­
t i o n s c h e d u l e . The need f o r HIS p r i o r i t y s e t t i n g h a s been f u r t h e r d i s ­
c u s s e d by Van B r u n t (51) who s t a t e s : 
The s e t t i n g of p r i o r i t i e s f o r t h e MIS a p p l i c a t i o n s i s s i m u l ­
t a n e o u s l y a f u n c t i o n of t h e n e e d s of ( a ) p e r s o n s or a g e n c i e s 
who p a r t i c i p a t e i n t h e f u n d i n g of any of t h e p r o j e c t s which 
a r e d i r e c t l y a s s o c i a t e d w i t h t h e a p p l i c a t i o n s , and (b) t h e 
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n e e d s of t h e i n d i v i d u a l and s e r v i c e s which a r e d i r e c t l y i n f l u ­
enced by i m p l e m e n t a t i o n of t h e a p p l i c a t i o n s . 
I n d e t e r m i n i n g t h e i r own HIS p r i o r i t i e s , G i l l e t t e e t a l . , 
c o n s i d e r e d f i v e f ac to r s* , s t a t u s of t h e c u r r e n t s y s t e m , a v a i l a b i l i t y 
of a d a t a b a s e or d a t a c o l l e c t i o n s y s t e m , c o s t and t ime of d e v e l o p m e n t , 
a n a l y s i s of b e n e f i t s , and t h e s equence of d e v e l o p m e n t . The p r i o r i t y 
f a c t o r s were t h e n c o n s i d e r e d and combined s u b j e c t i v e l y and n o n -
q u a n t i t a t i v e l y i n HIS p l a n n i n g m e e t i n g s t o e s t a b l i s h t h e p r i o r i t i e s 
of i n d i v i d u a l a p p l i c a t i o n s . 
The G i l l e t t e f a c t o r s can be l o g i c a l l y d i v i d e d i n t o t h r e e g r o u p s 
of c r i t e r i a : t h o s e i n v o l v i n g i n c r e m e n t a l b e n e f i t s , t h o s e r e l a t i n g t o 
t h e t e c h n i c a l s e q u e n c e of deve lopment and t h o s e r e l a t e d t o t i m e and 
c o s t of d e v e l o p m e n t . The e v a l u a t i o n of a l t e r n a t i v e HIS a p p l i c a t i o n s 
u s i n g such c r i t e r i a s h o u l d be made by an i n t e r d i s c i p l i n a r y p l a n n i n g 
team r e p r e s e n t i n g a l l a r e a s of t h e h o s p i t a l t o be a f f e c t e d . As Ockenden 
and Bodenham p o i n t ou t i n ( 3 7 ) , t h e e v a l u a t i o n of t h e a p p l i c a t i o n s ' i n ­
c r e m e n t a l b e n e f i t s s h o u l d be a c c o m p l i s h e d p r i m a r i l y by t h e s p e c i f i c 
u s e r s of e a c h a p p l i c a t i o n , w h i l e t h e computer s t a f f s h o u l d d e t e r m i n e 
t h e p r i o r i t i e s from t h e s e q u e n c e of deve lopmen t p o i n t of v i e w , and t h e 
a d m i n i s t r a t i o n shou ld be more i n v o l v e d i n d e t e r m i n i n g c o s t s and r e s o u r c e 
r e q u i r e m e n t s and r e l a t i n g them t o t h e o t h e r c r i t e r i a . Such wide and 
v a r i e d p a r t i c i p a t i o n i n t h e p r i o r i t y s e t t i n g p r o c e s s would seem t o 
s t r e t c h t h e l i m i t a t i o n s of u n s t r u c t u r e d s u b j e c t i v e e v a l u a t i o n . The 
p rob lem i s f u r t h e r i n c r e a s e d i n t h e l i g h t of F r e i s e n ' s (14) d e s c r i p t i o n 
of t h e t r a d i t i o n a l h o s p i t a l o r g a n i z a t i o n a s a complex of i n d i v i d u a l 
k ingdoms , each f i g h t i n g f o r i n c r e a s e d i n d i v i d u a l power and i n c r e a s e d 
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p r e s t i g e w i t h o u t c o n c e r n f o r t h e improvement of t h e h o s p i t a l a s a w h o l e . 
A l though F r e i s e n ' s d e s c r i p t i o n i s a d m i t t e d l y e x a g g e r a t e d , t h e t e n d e n c y 
f o r v a r i o u s h o s p i t a l d e p a r t m e n t c h i e f s t o l o o k o u t o n l y f o r t h e i r own 
d e p a r t m e n t h a s o f t e n been men t ioned i n t h e l i t e r a t u r e . I n such an 
e n v i r o n m e n t , i t i s d i f f i c u l t t o c o n c e i v e how one HIS p r i o r i t y p l a n 
c o u l d l o g i c a l l y and e q u i t a b l y be o b t a i n e d from group d i s c u s s i o n s and 
i n f o r m a l a g g r e g a t i o n s of i n d i v i d u a l HIS a s s e s s m e n t s . 
D e t e r m i n i n g I n c r e m e n t a l C o s t s 
I n h e r e n t i n e s t a b l i s h i n g p r i o r i t i e s w i t h i n a m o d u l a r l y implemented 
s y s t e m i s t h e need f o r d e t e r m i n i n g t h e a p p r o p r i a t e c o s t s and o t h e r r e ­
s o u r c e s r e q u i r e d f o r each p o t e n t i a l a p p l i c a t i o n . Because t h e n a t u r e of 
an i n t e g r a t e d sys t em r e q u i r e s t h e deve lopment of ove rhead p rograms such 
a s t h e c e n t r a l p a t i e n t f i l e or t e r m i n a l u s e r i d e n t i f i c a t i o n s o f t w a r e , 
t h e q u e s t i o n a r i s e s of how t o d i s t r i b u t e t h e s e o v e r h e a d c o s t s t o each of 
t h e p r o p o s e d a p p l i c a t i o n s . U n f o r t u n a t e l y , t h e HIS l i t e r a t u r e i s com­
p l e t e l y v o i d on t h i s i s s u e and h a s o n l y min imal m e n t i o n of c o s t e s t i ­
m a t e s of o v e r a l l sy s t ems ( 1 8 , 2 2 , 4 3 ) . 
S o l u t i o n Approaches t o O t h e r P r i o r i t y Problems i n t h e H e a l t h F i e l d 
A l though t h e p rob l em of HIS p r i o r i t y s e t t i n g seems u n i q u e b e c a u s e 
of i t s e x t r a o r d i n a r y r e q u i r e m e n t s f o r e v a l u a t i n g b e n e f i t s i n v o l v i n g 
q u a l i t y of c a r e , a s w e l l a s c o n s i d e r a t i o n of t h e t e c h n i c a l s e q u e n c e of 
deve lopmen t and t h e i n c r e m e n t a l c o s t of i m p l e m e n t a t i o n m o d u l e s , i t i s 
n o t u n l i k e o t h e r p r i o r i t y p rob lems e n c o u n t e r e d w i t h i n t h e h e a l t h f i e l d . 
The b a s i c p rob lem i s c h a r a c t e r i z e d by t h e need t o h a v e v a r i o u s s u b j e c t i v e 
c r i t e r i a e v a l u a t e d by numerous and d i v e r g e n t members of t h e h e a l t h 
community and combined w i t h c o s t m e a s u r e s and o t h e r o b j e c t i v e d e t e r -
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m i n a n t s t o o b t a i n a r a n k i n g of p r o j e c t s f o r i m p l e m e n t a t i o n a s b u g e t a r y 
and o t h e r r e s o u r c e l i m i t a t i o n s p e r m i t . 
One v a r i a t i o n of t h i s p r o b l e m , o f t e n e n c o u n t e r e d i n f e d e r a l 
h e a l t h c a r e p r o g r a m s , i n v o l v e s f u n d i n g one or more of a l i s t of 
p o t e n t i a l p r o j e c t s s u b j e c t t o a l i m i t e d b u d g e t . The e f f e c t s of each 
program on t h e h e a l t h of a t a r g e t p o p u l a t i o n a r e o f t e n u n c e r t a i n and 
c a n n o t be m e a n i n g f u l l y e x p r e s s e d i n m o n e t a r y t e rms or any o t h e r a b s o ­
l u t e q u a n t i f i c a t i o n . S u b j e c t i v e a s s e s s m e n t s of r e l a t i v e b e n e f i t s of 
t h e s e p r o j e c t s must be combined w i t h p r o j e c t c o s t s i n a way s i m i l a r 
t o t h a t needed f o r t h e HIS p r i o r i t y p r o b l e m . I n f a c i n g t h e p r o j e c t 
f u n d i n g p r o b l e m , t h e I n d i a n H e a l t h S e r v i c e ( I H S ) , an agency of t h e 
U. S. P u b l i c H e a l t h S e r v i c e , h a s d e v e l o p e d a p r i o r i t y s e t t i n g 
me thodo logy (24) u t i l i z i n g a m a t r i x f a c t o r a n a l y s i s t e c h n i q u e s i m i l a r 
t o t h a t p r o p o s e d by Muther (34) f o r a l t e r n a t i v e e v a l u a t i o n i n l a y o u t 
p l a n n i n g . The IHS me thodo logy i n v o l v e s d e t e r m i n i n g t h e o b j e c t i v e s f o r 
each p r o j e c t ; r a t i n g t h e i m p o r t a n c e of each o b j e c t i v e a g a i n s t a s e t of 
e s t a b l i s h e d c r i t e r i a ; compar ing t h e p r o b a b l e p e r c e n t accompl i shmen t of 
e ach p r o j e c t o b j e c t i v e by a l t e r n a t i v e p l a n s f o r t h e p r o j e c t ; o b t a i n i n g 
p r o j e c t a l t e r n a t i v e e f f e c t i v e n e s s r a t i n g by m u l t i p l y i n g t h e o b j e c t i v e 
i m p o r t a n c e r a t i n g s by t h e p r o b a b i l i t i e s of a c c o m p l i s h m e n t ; and d e t e r ­
m i n i n g p r o j e c t p r i o r i t i e s by d i v i d i n g p r o j e c t c o s t by e f f e c t i v e n e s s 
and r a n k i n g i n i n c r e a s i n g o r d e r . The me thodo logy can accommodate t h e 
i n p u t s of numerous i n d i v i d u a l s i n each of t h e e v a l u a t i o n s t e p s and 
r e s u l t s i n d o c u m e n t a t i o n of t h e r e a s o n s f o r p r o j e c t s e l e c t i o n . 
A s i m i l a r u s e of t h e m a t r i x f a c t o r a n a l y s i s o r s c o r i n g model 
t e c h n i q u e was i n c o r p o r a t e d i n t o an e x t e n s i v e s t u d y t o d e t e r m i n e how 
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b e s t t o a l l o c a t e l i m i t e d r e n o v a t i o n funds among v a r i o u s d e p a r t m e n t s i n 
a l a r g e f e d e r a l h o s p i t a l ( 3 9 ) . F i r s t , t h e d e p a r t m e n t s e l i g i b l e f o r 
r e n o v a t i o n were i d e n t i f i e d and a l t e r n a t i v e m o d e r n i z a t i o n p l a n s we re 
d e v e l o p e d f o r e a c h . Nex t , each a l t e r n a t i v e p l a n was r a t e d , u s i n g a 
s c o r i n g model t e c h n i q u e , a c c o r d i n g t o t h e r e l a t i v e improvement i t 
o f f e r e d t o t h e o p e r a t i o n and f u n c t i o n of t h e d e p a r t m e n t , w i t h o u t 
d i r e c t c o n s i d e r a t i o n of t h e h o s p i t a l w h o l e . The t h i r d s t e p was t o 
e s t a b l i s h how c r i t i c a l t h e r e n o v a t i o n of one d e p a r t m e n t was r e l a t i v e 
t o a l l o t h e r s . Again t h e s c o r i n g model was u s e d w i t h i n d i v i d u a l s from 
numerous d i s c i p l i n e s p a r t i c i p a t i n g i n t h e e v a l u a t i o n . The c r i t i c a l i t y 
r a t i n g s were t h e n c o r r e l a t e d w i t h t h e improvement r a t i n g s by m u l t i ­
p l i c a t i o n and d i v i d e d i n t o i n v e s t m e n t c o s t t o o b t a i n a c o s t / e f f e c t i v e -
n e s s i n d e x which was u s e d t o r a n k t h e d e p a r t m e n t s and a l t e r n a t i v e s . 
I n b o t h of t h e c i t e d p r i o r i t y p r o b l e m s , numerous i n d i v i d u a l s 
from v a r i o u s d i s c i p l i n e s were i n v o l v e d i n making complex s u b j e c t i v e 
j u d g e m e n t s r e g a r d i n g t h e b e n e f i t s of p roposed a l t e r n a t i v e p r o j e c t s . I n 
e a c h , t h e p rob lem c o m p l e x i t y was s y s t e m a t i c a l l y d i m i n i s h e d t h r o u g h t h e 
u s e of a s c o r i n g model t e c h n i q u e . The s i m i l a r i t i e s be tween t h e s e 
p r i o r i t y p rob lems and t h o s e of HIS deve lopment have l e d t o t h e i n v e s ­
t i g a t i o n of s c o r i n g models i n t h e r e p o r t e d r e s e a r c h . 
Development and V a l i d a t i o n of S c o r i n g Models 
Al though t h e s t r u c t u r e s of most s c o r i n g models d i s c u s s e d i n t h e 
l i t e r a t u r e a p p e a r t o be i l l - d e f i n e d and a r b i t r a r y i n n a t u r e [ ( 1 0 , 33) 
f o r e x a m p l e ] , r e c e n t r e s e a r c h by Moor and Baker ( 3 1 , 32) p o i n t s o u t t h e 
s e n s i t i v i t y of model r e s u l t s t o c h a n g e s i n v a r i o u s a t t r i b u t e s of t h e 
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model d e s i g n . S p e c i f i c a l l y , t h e i n f l u e n c e of changes i n t h e number and 
w i d t h of s c o r i n g i n t e r v a l s , t h e method of combin ing t h e v a r i o u s c r i t e r i a , 
and t h e c h o i c e of p e r f o r m a n c e d i s t r i b u t i o n s f o r each c r i t e r i a , on t h e 
c o r r e l a t i o n of t h e m o d e l ' s r e s u l t s w i t h t h o s e of a benchmark model a r e 
shown t o be q u i t e s i g n i f i c a n t . I n (31) Moore and Baker g e n e r a l i z e 
t h e i r f i n d i n g s t o s u g g e s t a c c e p t a b l e r a n g e s or c h o i c e s f o r model 
a t t r i b u t e s and a v e r i f i c a t i o n method based on c o r r e l a t i o n w i t h o t h e r 
f i n a n c i a l e v a l u a t i o n m o d e l s . 
T h i s e s t a b l i s h m e n t of g u i d e l i n e s f o r s c o r i n g model deve lopment 
s h o u l d do much f o r r e d u c i n g t h e a r b i t r a r y n a t u r e of s c o r i n g model 
d e s i g n i n a l l a r e a s of a p p l i c a t i o n ; however , t h e p roposed method of 
v a l i d a t i o n a p p e a r s t o be i n f e a s i b l e f o r models domina ted by s u b j e c t i v e 
c r i t e r i a and n o t h a v i n g s u i t a b l e , more q u a n t i t a t i v e s u b s t i t u t e s w i t h 
which t o compare . I n s t e a d , a v a l i d a t i o n b a s e d upon t h e m o d e l ' s y i e l d 
of an a c c e p t a b l e c o n s e n s u s among t h e p a r t i c i p a t i n g d e c i s i o n makers 
would seem t o p r o v i d e t h e b e s t measu re of model a p p r o p r i a t e n e s s . F u r ­
t h e r d i s c u s s i o n of t h e l i t e r a t u r e r e g a r d i n g s c o r i n g model d e s i g n i s 
p r e s e n t e d i n C h a p t e r IV. 
C o s t / E f f e c t i v e n e s s R a t i o s i n P r i o r i t y Rankings 
I n t h e two s c o r i n g models d e s c r i b e d f o r p r i o r i t y s e t t i n g i n t h e 
h e a l t h f i e l d e n v i r o n m e n t ( 2 4 , 3 9 ) , a c o s t / e f f e c t i v e n e s s r a t i o was o b t a i n e d 
and u s e d t o r a n k p r o j e c t p r i o r i t i e s . C h a r l e s H i t c h i n (20) h a s d e s c r i b e d 
such r a t i o s a s " p a r t i c u l a r l y t r e a c h e r o u s a s o p e r a t i o n s c r i t e r i a . " Fox 
(13) and Novick (36) f u r t h e r d i s c u s s t h e d i s a d v a n t a g e s of r a t i o s and 
p o i n t ou t t h a t t h e y s h o u l d be u sed o n l y when e i t h e r t h e b e n e f i t s or 
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c o s t s of a l l p r o j e c t s a r e e q u a l , s i n c e wide d i f f e r e n c e s i n t h e s c a l e or 
m a g n i t u d e of v a r i o u s a l t e r n a t i v e s migh t make c o m p a r i s o n s m e a n i n g l e s s . 
I t shou ld be n o t e d , however , t h a t t h e d e c i s i o n s f o r which H i t c h , Fox , 
and Novick a r e c o n s i d e r i n g r a t i o c r i t e r i a a r e p r i m a r i l y c o n c e r n e d w i t h 
e v a l u a t i n g t h e r e l a t i v e w o r t h of m u t u a l l y e x c l u s i v e p r o j e c t s and d i f f e r 
from t h e p r i o r i t y p r o b l e m . The b a s i c HIS p r i o r i t y p rob lem i s t o a r r a n g e 
t h e c a n d i d a t e a l t e r n a t i v e s i n an o r d e r f o r s e q u e n t i a l i m p l e m e n t a t i o n 
such t h a t t h e a p p l i c a t i o n s w i t h t h e g r e a t e s t r e t u r n i n b e n e f i t s pe r 
deve lopment funds expended would be s e l e c t e d f i r s t . The p rob lem assumes 
t h a t a l l c a n d i d a t e a p p l i c a t i o n s a r e i n d e p e n d e n t and t h a t a l l w i l l be 
e v e n t u a l l y u n d e r t a k e n . For t h e s e r e a s o n s , t h e i m p l i c a t i o n s of s c a l e 
and m a g n i t u d e d i f f e r e n c e s among a l t e r n a t i v e s a r e n o t p r e s e n t i n t h e 
p u r e p r i o r i t y p rob lem and t h e u s e of c o s t / e f f e c t i v e n e s s r a n k i n g seems 
a p p r o p r i a t e . U n f o r t u n a t e l y , t h e p r e c e d i n g argument i n f a v o r of r a t i o 
c r i t e r i a b r e a k s down when s e t s of m u t u a l l y e x c l u s i v e a l t e r n a t i v e s f o r 
v a r i o u s s u b s y s t e m s a r e i n t r o d u c e d i n t o t h e p r i o r i t y p r o b l e m . I n such 
c a s e s , t h e u s e of i n c r e m e n t a l c o s t / e f f e c t i v e n e s s a n a l y s i s , t o make 
s e l e c t i o n s among m u t u a l l y e x c l u s i v e a p p l i c a t i o n s b e f o r e t h e e s t a b l i s h ­
ment of a p p l i c a t i o n p r i o r i t i e s , a p p e a r s w a r r a n t e d . 
C o n c l u d i n g Remarks 
The f o l l o w i n g c o n c l u s i o n s can be drawn from t h e l i t e r a t u r e s u r v e y 
p r e s e n t e d h e r e i n : 
1 . The i m p o r t a n c e of h o s p i t a l i n f o r m a t i o n sys t ems h a s been w e l l 
r e c o g n i z e d . 
2 . The t r e n d i n HIS deve lopment i s toward r e a l - t i m e i n t e g r a t e d 
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sys t ems w i t h a modular a p p r o a c h t o i m p l e m e n t a t i o n . 
A l t h o u g h a need f o r p r i o r i t y d e t e r m i n a t i o n among HIS a p p l i c a ­
t i o n s h a s been i d e n t i f i e d f o r b o t h t h e p o t e n t i a l u s e r s and 
t h e f u n d i n g s o u r c e s of h o s p i t a l i n f o r m a t i o n s y s t e m s , no 
s y s t e m a t i c me thodo logy f o r such a p u r p o s e h a s been d e v e l o p e d . 
C e r t a i n s c o r i n g model e v a l u a t i o n t e c h n i q u e s used f o r p r i o r i t y 
s e t t i n g i n o t h e r h e a l t h f i e l d a r e a s seem a p p l i c a b l e f o r u s e 
i n s e t t i n g HIS a p p l i c a t i o n p r i o r i t i e s . 
Compara t i ve v a l i d a t i o n of t h e s c o r i n g model w i t h o t h e r more 
q u a n t i t a t i v e benchmark models i s n o t f e a s i b l e when s u b j e c t i v e 
q u a l i t a t i v e c r i t e r i a a r e d o m i n a n t . V a l i d a t i o n by u s e r e v a l u a ­
t i o n a p p e a r s t o be t h e b e s t measu re of model a p p r o p r i a t e n e s s 
i n such c a s e s . 
C o s t / e f f e c t i v e n e s s r a t i o s seem a p p r o p r i a t e f o r t h e b a s i c 
p r i o r i t y p rob l em; however , s p e c i a l c a r e r e g a r d i n g s e t s of 
m u t u a l l y e x c l u s i v e a l t e r n a t i v e s must be made t o a v o i d t h e 
m a g n i t u d e and s c a l e d i f f e r e n c e d i f f i c u l t i e s i n h e r e n t i n 
r a t i o c r i t e r i a . 
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CHAPTER I I I 
OBJECTIVES, PROBLEM ENVIRONMENT AND GENERAL APPROACH 
P u r p o s e and S e l e c t e d Approach 
The g e n e r a l p u r p o s e of t h i s s t u d y i s t o d e v e l o p a me thodo logy f o r 
d e t e r m i n i n g i m p l e m e n t a t i o n p r i o r i t i e s among c a n d i d a t e a p p l i c a t i o n s t o a 
r e a l - t i m e , p a t i e n t - o r i e n t e d h o s p i t a l i n f o r m a t i o n s y s t e m . The need f o r 
such a me thodo logy as a p a r t of t h e o v e r a l l HIS p l a n n i n g p r o c e s s i s 
c l e a r l y e v i d e n t from t h e i n c r e a s i n g t r e n d toward modular HIS deve lopment 
a s r e p o r t e d i n t h e l i t e r a t u r e . 
S ince t h e t a s k of e s t a b l i s h i n g p r i o r i t i e s i s one of e v a l u a t i o n 
and a n a l y s i s , t h e d e v e l o p e d me thodo logy i s c e n t e r e d upon an e v a l u a t i o n 
t o o l , t h e s c o r i n g m o d e l . A s c o r i n g model i s a m a t h e m a t i c a l model which 
i n t e g r a t e s t h e u s e of s e v e r a l s e l e c t e d c r i t e r i a i n o b t a i n i n g an o v e r a l l 
e v a l u a t i o n s c o r e f o r each a l t e r n a t i v e a c t i o n c o n s i d e r e d . S ince t h e 
s c o r i n g model p r o d u c e s a s i n g l e e v a l u a t i o n v a l u e , i t can be combined 
w i t h i n v e s t m e n t c o s t d e t e r m i n a t i o n s t o a l l o w c o s t / e f f e c t i v e n e s s a n a l y s i s 
of t h e a l t e r n a t i v e s . 
S e v e r a l a t t r i b u t e s of t h e s c o r i n g model method make i t p a r t i c u l a r l y 
a t t r a c t i v e t o t h e HIS p r i o r i t y p r o b l e m . F i r s t , i t a l l o w s a h i g h l y com­
p l e x e v a l u a t i o n p rob lem t o be s y s t e m a t i c a l l y b r o k e n down i n t o s i m p l e r 
e l e m e n t a l c o n s i d e r a t i o n s . I n a d d i t i o n , t h e t e c h n i q u e a l l o w s t h e d i r e c t 
p a r t i c i p a t i o n of a number of e v a l u a t o r s and , t h e r e f o r e , can s e r v e a s an 
a i d i n o b t a i n i n g a c o n s e n s u s i m p l e m e n t a t i o n s c h e d u l e from an HIS p l a n n i n g 
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team made up of r e p r e s e n t a t i v e s from d i v e r s e d i s c i p l i n e s and f u n c t i o n a l 
a r e a s of t h e h o s p i t a l . S c o r i n g models a r e a l s o w e l l s u i t e d f o r c o n s i ­
d e r i n g t h e many h i g h l y s u b j e c t i v e c r i t e r i a p a r t i c u l a r l y common t o t h e 
h e a l t h f i e l d . F i n a l l y , t h e u s e of a s c o r i n g model p r o v i d e s s u b s t a n t i a l 
d o c u m e n t a t i o n of t h e e v a l u a t i o n p r o c e s s and f a c i l i t a t e s r e - e v a l u a t i o n 
and r e v i e w i f t h e c a n d i d a t e a l t e r n a t i v e s or t h e d e c i s i o n c o n d i t i o n s 
c h a n g e . Because of t h e s e d e s i r a b l e c h a r a c t e r i s t i c s and a l s o s i n c e 
s c o r i n g mode l s have been u t i l i z e d w i t h some s u c c e s s i n o t h e r a r e a s of 
h e a l t h c a r e p l a n n i n g a c t i v i t i e s , t h e t e c h n i q u e was chosen f o r i n c l u s i o n 
i n t h e m e t h o d o l o g y . 
Ob i e c t i v e s 
The f o l l o w i n g s p e c i f i c o b j e c t i v e s were e s t a b l i s h e d a s t h e p r i m a r y 
e l e m e n t s i n p u r s u i n g t h e g e n e r a l p u r p o s e of t h e s t u d y : 
1 . The deve lopment of .a g e n e r a l p l a n n i n g a p p r o a c h t o s e t t i n g HIS 
p r i o r i t i e s . 
2 . The e s t a b l i s h m e n t of g u i d e l i n e s and p r o c e d u r e s f o r t h e 
deve lopment of s c o r i n g models t o e v a l u a t e t h e improvement 
i n e f f e c t i v e n e s s o f f e r e d by c a n d i d a t e HIS a p p l i c a t i o n s . 
3 . The deve lopment and u s e of a s c o r i n g model t o e s t a b l i s h HIS 
p r i o r i t i e s f o r a mock h o s p i t a l a s a d e m o n s t r a t i o n of t h e 
g e n e r a l m e t h o d o l o g y . 
4 . An e v a l u a t i o n of t h e a p p l i c a b i l i t y of t h e me thodo logy t o 
HIS p r i o r i t y d e t e r m i n a t i o n . 
5 . The i d e n t i f i c a t i o n of p r o m i s i n g and i m p o r t a n t a r e a s of 
t h e HIS p r i o r i t y p l a n n i n g p r o c e s s which a r e a p p r o p r i a t e 
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f o r a d d i t i o n a l r e s e a r c h . 
Scope and L i m i t a t i o n s 
The d e v e l o p e d me thodo logy i s aimed a t t h e e s t a b l i s h m e n t of p r i o r ­
i t i e s among c a n d i d a t e a p p l i c a t i o n s t o a r e a l - t i m e , p a t i e n t - o r i e n t e d 
h o s p i t a l i n f o r m a t i o n s y s t e m . I t p r o v i d e s p r o c e d u r e s f o r s e l e c t i n g among 
m u t u a l l y e x c l u s i v e a p p l i c a t i o n s and f o r o r d e r i n g t h e s e l e c t e d a p p l i c a ­
t i o n s w i t h i n an i m p l e m e n t a t i o n s c h e d u l e . No p r o c e d u r e s a r e i n c l u d e d f o r 
t h e c o s t j u s t i f i c a t i o n of e i t h e r t h e o v e r a l l r e a l - t i m e s y s t e m o r any of 
i t s a p p l i c a t i o n s , a s such p r o c e d u r e s a r e beyond t h e scope of t h i s s t u d y . 
I n a d d i t i o n , no s p e c i f i c s c o r i n g model i s o f f e r e d f o r u n i v e r s a l u s e i n 
HIS p r i o r i t y d e t e r m i n a t i o n ; r a t h e r , t h e p r o c e d u r e s and c o n s i d e r a t i o n s 
r e q u i r e d f o r e ach i n s t i t u t i o n t o d e v e l o p i t s own c u s t o m i z e d s c o r i n g 
model a r e d e s c r i b e d w i t h i n t h e g e n e r a l me thodo logy and a r e d e m o n s t r a t e d 
by t h e s c o r i n g model deve lopment f o r t h e mock h o s p i t a l . The u s e of t h e 
me thodo logy by a s p e c i f i c i n s t i t u t i o n would t h e r e f o r e n e c e s s i t a t e r e ­
t r a c i n g t h e model d e s i g n a c t i v i t i e s d e m o n s t r a t e d by t h e t r i a l a p p l i c a t i o n . 
S i n c e one of t h e main v a l u e s of t h e methodo logy comes from t h e p a r t i c i ­
p a t i o n of t h e HIS p l a n n e r s i n t h e a c t u a l model d e s i g n , a more s t a n d a r d ­
i z e d me thodo logy would p r o b a b l y be s e l f - d e f e a t i n g . 
I n a d d i t i o n , b e c a u s e of t h e h i g h l y s u b j e c t i v e n a t u r e of t h e 
f a c t o r s c o n s i d e r e d i n t h e s c o r i n g mode l , d i r e c t v a l i d a t i o n of t h e model 
and me thodo logy i s n o t p u r s u e d i n t h i s r e s e a r c h . I n s t e a d , howeve r , t h e 
u s e of t h e a p p r o a c h i s d e m o n s t r a t e d on a mock h o s p i t a l and i s s u b j e c t i v e ­
l y e v a l u a t e d by members of t h e HIS p l a n n i n g commi t tee a t t h e Med ica l 
C o l l e g e of G e o r g i a . The p u r p o s e of t h i s e v a l u a t i o n i s t o p r o v i d e i n s i g h t s 
i n t o t h e m e t h o d o l o g y ' s g e n e r a l a p p l i c a b i l i t y t o r e a l - w o r l d HIS p l a n n i n g . 
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Problem Envi ronment and Assumpt ions 
The p r i o r i t y s e t t i n g p r o c e s s c a n n o t be s t u d i e d w i t h o u t r e f e r e n c e 
t o t h e o v e r a l l HIS p l a n n i n g and d e c i s i o n e n v i r o n m e n t . As i n d i c a t e d i n 
t h e d i s c u s s i o n a b o v e , t h e d e v e l o p e d methodo logy i s u s e f u l o n l y a f t e r 
t h e commitment or c o s t j u s t i f i c a t i o n of t h e o v e r a l l HIS h a s been 
e s t a b l i s h e d . F u r t h e r , i t i s assumed t h a t such a commitment h a s 
d e t e r m i n e d t h e b a s i c c o n f i g u r a t i o n of t h e o v e r h e a d computer s y s t e m s , 
which would i n c l u d e t h e c e n t r a l p r o c e s s o r , b a s i c a u x i l l i a r y and s u p p o r t 
e q u i p m e n t , and a minimum number of m u l t i p u r p o s e r emote t e r m i n a l s i n t h e 
n u r s i n g u n i t s and o t h e r s e l e c t e d a r e a s of t h e h o s p i t a l . For t h e p u r ­
p o s e s of t h i s d i s c u s s i o n , s p e c i f i c s o f t w a r e or equ ipment i s c o n s i d e r e d 
a p a r t of t h e ove rhead s y s t e m i f i t s u s e i s needed by a l l o r most of 
t h e s u b s y s t e m a p p l i c a t i o n s u n d e r c o n s i d e r a t i o n . The o v e r h e a d s o f t w a r e , 
d e v e l o p m e n t , and s t a r t - u p c o s t s , a s w e l l a s t h e c o s t s of any unused 
c a p a c i t y i n t h e o v e r h e a d s y s t e m a r e t r e a t e d a s f i x e d and o n l y t h e 
i n c r e m e n t a l deve lopmen t c o s t s a r e a p p o r t i o n e d t o each a p p l i c a t i o n 
s u b s y s t e m . The c o n s i d e r a t i o n of such o v e r h e a d a s f i x e d i s n e c e s s a r y 
i f t h e m e t h o d o l o g y ' s a s s u m p t i o n of a p p l i c a t i o n i n d e p e n d e n c e i s t o b e 
a c c e p t a b l e . Even w i t h t h e u s e of f i x e d o v e r h e a d c o s t s a s p r o p o s e d i n 
t h e m e t h o d o l o g y , t h e a s s u m p t i o n of c o s t i n d e p e n d e n c e among a p p l i c a t i o n s 
a p p e a r s weak and shou ld be g i v e n f u r t h e r c o n s i d e r a t i o n a s d i s c u s s e d 
i n C h a p t e r V I . 
Because of t h e assumed f i x e d n a t u r e of t h e o v e r h e a d s y s t e m , t h e 
modula r deve lopmen t of HIS a c t i v i t i e s must be c o n s i d e r e d on t h e b a s i s 
of p h a s e s of d i s c r e t e jumps i n o v e r h e a d i n v e s t m e n t w i t h c o n t i n u o u s 
d e v e l o p m e n t and i m p l e m e n t a t i o n of s p e c i f i c a p p l i c a t i o n s w i t h i n each 
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p h a s e . I n t h a t way t h e b a s i c ove rhead sys t em would n o t change d u r i n g a 
p a r t i c u l a r p l a n n i n g h o r i z o n of from one t o t h r e e y e a r s . The d e v e l o p e d 
s c o r i n g model would f i r s t be u s e d f o r o r d e r i n g t h e i m p l e m e n t a t i o n 
p r i o r i t i e s of t h o s e a p p l i c a t i o n s deemed f e a s i b l e unde r t h e i n i t i a l 
o v e r h e a d s y s t e m . I f l a t e r , new a p p l i c a t i o n s a r e i d e n t i f i e d , t h e s c o r i n g 
model would be r e a p p l i e d and t h e r e s u l t s would be u sed t o u p d a t e t h e 
i m p l e m e n t a t i o n s c h e d u l e . Such an u p d a t e would a l s o o c c u r a t t h e end 
of each p l a n n i n g h o r i z o n and a t t h e t ime of any i n c r e a s e i n t h e o v e r ­
head s y s t e m . Of c o u r s e , t h e e x p a n s i o n of t h e o v e r h e a d s y s t e m would 
a l l o w a p p l i c a t i o n s which were p r e v i o u s l y i n f e a s i b l e due t o t e c h n i c a l 
i n c o m p a t i b i l i t i e s , t o compete w i t h t h e o r i g i n a l c a n d i d a t e a p p l i c a t i o n s 
f o r p r i o r i t y p o s i t i o n s i n t h e i m p l e m e n t a t i o n s c h e d u l e . For s i m p l i c i t y , 
t h e i m p l e m e n t a t i o n p r o c e s s i s assumed t o be p u r e l y s e q u e n t i a l i n t h e 
i n i t i a l d e t e r m i n a t i o n of t h e s c h e d u l e , w i t h no two a p p l i c a t i o n s b e i n g 
d e v e l o p e d s i m u l t a n e o u s l y . T h i s r e s t r i c t i o n would be removed i n 
a d a p t i n g t h e model r e s u l t s t o an a c t u a l i m p l e m e n t a t i o n p l a n . An 
example of an HIS deve lopment s c h e d u l e which i l l u s t r a t e s t h e above 
d e s c r i b e d p l a n n i n g and deve lopmen t s t r u c t u r e i s p r e s e n t e d i n F i g u r e 1 . 
Ano the r f a c t o r i n t h e HIS p l a n n i n g e n v i r o n m e n t i n v o l v e s t h e 
d e s i g n a t i o n of t h e a c t u a l d e c i s i o n making a u t h o r i t y and t h e i n d i v i d u a l 
p a r t i c i p a n t s i n t h e p r i o r i t y s e t t i n g p r o c e s s . The g e n e r a l me thodo logy 
assumes t h a t an HIS p l a n n i n g commi t t ee made up of r e p r e s e n t a t i v e s of 
t h e m e d i c a l s t a f f , computer c e n t e r , a d m i n i s t r a t i o n , and o t h e r key 
a r e a s of t h e h o s p i t a l h a s been g i v e n t h e r e s p o n s i b i l i t y t o recommend 
an HIS i m p l e m e n t a t i o n p l a n . The recommended p l a n would t h e n be p r e ­
s e n t e d t o t h e h o s p i t a l a d m i n i s t r a t o r and g o v e r n i n g b o a r d f o r f i n a l 
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B a s i c ove rhead s y s t e m deve lopment 
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F i g u r e 1 . Example HIS Development S c h e d u l e . 
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a p p r o v a l . The commi t t ee would u s e t h e me thodo logy t o s t r u c t u r e t h e i r 
e v a l u a t i o n of t h e c a n d i d a t e a p p l i c a t i o n s and t o o b t a i n an i n i t i a l 
p r i o r i t y r a n k i n g a c c o r d i n g t o t h e i r c o s t / e f f e c t i v e n e s s r a t i o s . A l though 
t h e s e r a n k i n g s s u g g e s t a t e n t a t i v e HIS i m p l e m e n t a t i o n s c h e d u l e , i n most 
c a s e s t h e p l a n n i n g commi t t ee w i l l need t o u s e t h i s s c h e d u l e a l o n g w i t h 
an e x t e n s i v e s e n s i t i v i t y a n a l y s i s of t h e s c o r i n g model r e s u l t s a s 
i n p u t s t o t h e deve lopment of t h e a c t u a l i m p l e m e n t a t i o n s c h e d u l e . O the r 
i n p u t s would i n c l u d e a d d i t i o n a l c o n s i d e r a t i o n s r e g a r d i n g t h e p o s s i b l e 
p a r a l l e l deve lopmen t of c e r t a i n a p p l i c a t i o n s , t h e i n t e r d e p e n d e n c e s 
among a p p l i c a t i o n s , and o t h e r c o m p l e x i t i e s n o t t r e a t e d i n t h e s c o r i n g 
m o d e l . 
From t h e above d i s c u s s i o n , i t i s s een t h a t c o s t / e f f e c t i v e n e s s 
a n a l y s i s u s i n g t h e s c o r i n g model t e c h n i q u e w i l l n o t n e c e s s a r i l y c r e a t e 
t h e optimum i m p l e m e n t a t i o n s c h e d u l e i t s e l f , b u t r a t h e r , i t i s i n t e n d e d 
t o s h a r p e n t h e i n t u i t i o n and judgement of t h e p l a n n i n g commi t t ee mem­
b e r s so t h a t t h e y migh t make b e t t e r e v a l u a t i o n s and p r i o r i t y d e c i s i o n s . 
T h i s i s a c c o m p l i s h e d t h r o u g h t h e c o m m i t t e e ' s p a r t i c i p a t i o n i n t h e 
s y s t e m a t i c d e s i g n of t h e s c o r i n g model and t h e a n a l y s i s of i t s r e s u l t s . 
I n a d d i t i o n , t h i s a p p r o a c h s h o u l d a i d t h e commi t t ee i n g a i n i n g a c o n ­
s e n s u s from i t s i n i t i a l l y d i v e r s e p a r t i c i p a n t s , and t h e r e f o r e i n c r e a s e 
t h e s u p p o r t f o r and a c c e p t a n c e of t h e recommended s c h e d u l e of p r i o r i t i e s . 
D e m o n s t r a t i o n of Methodology 
Because t h e d e v e l o p e d me thodo logy c o n s i s t s p r i m a r i l y of g e n e r a l 
g u i d e l i n e s f o r s c o r i n g model deve lopmen t and p r i o r i t y s e t t i n g p r o c e d u r e s , 
i t i s e v i d e n t t h a t a d e m o n s t r a t i o n of t h e s e g u i d e l i n e s and p r o c e d u r e s a s 
a p p l i e d t o a s p e c i f i c HIS p r i o r i t y p rob lem i s n e c e s s a r y f o r an a c c e p t a b l e 
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e x a m i n a t i o n and e x p l a n a t i o n of t h e p roposed m e t h o d s . 
A l though many h o s p i t a l s a c r o s s t h e n a t i o n a r e c u r r e n t l y s t u d y i n g 
t h e p o s s i b i l i t y of r e a l - t i m e i n f o r m a t i o n s y s t e m s , none were a v a i l a b l e 
who had r e a c h e d t h e p o i n t where p r i o r i t y d e t e r m i n a t i o n among a p p l i c a ­
t i o n s was r e q u i r e d . I n s p i t e of t h e p r e m a t u r e need f o r p r i o r i t y 
p l a n n i n g i n t h e i r own HIS e v a l u a t i o n a c t i v i t i e s , members of t h e HIS 
p l a n n i n g commi t t ee from t h e Medica l C o l l e g e of G e o r g i a and t h e Eugene 
Talmadge Memorial H o s p i t a l a g r e e d t o a s s i s t w i t h t h e m e t h o d o l o g y ' s 
d e m o n s t r a t i o n . The p l a n n i n g commi t t ee c o n s i s t e d of an o b s t e t r i c i a n 
r e p r e s e n t i n g t h e m e d i c a l s t a f f , a h o s p i t a l a d m i n i s t r a t o r , a computer 
sy s t ems a n a l y s t , two h e a l t h sy s t ems e n g i n e e r s , and t h e d i r e c t o r of t h e 
C o l l e g e ' s d i v i s i o n of h o s p i t a l r e s e a r c h and d e v e l o p m e n t . 
I t was d e c i d e d t h a t a mock h o s p i t a l w i t h f u l l y d e s c r i b e d w o r k l o a d s , 
p a t i e n t mix c h a r a c t e r i s t i c s , and i n f o r m a t i o n sys t em p e r f o r m a n c e l e v e l s 
c o u l d be u s e d f o r t h e d e m o n s t r a t i o n , w i t h t h e Med ica l C o l l e g e p l a n n i n g 
team t a k i n g t h e r o l e of t h e HIS p l a n n i n g commi t tee f o r t h e mock h o s p i t a l . 
The h o s p i t a l was d e s i g n a t e d a s a n o n - t e a c h i n g f a c i l i t y t o r e d u c e c o n s i ­
d e r a t i o n s of e d u c a t i o n and r e s e a r c h o b j e c t i v e s and hence s i m p l i f y t h e 
d e m o n s t r a t i o n . Because of t h e c o n s i d e r a b l e e f f o r t r e q u i r e d t o d e v e l o p 
f u l l y d e t a i l e d d e s c r i p t i o n s of c a n d i d a t e HIS a p p l i c a t i o n s , o n l y f o u r 
were u s e d i n t h e e v a l u a t i o n . I t i s f e l t t h a t f ou r a p p l i c a t i o n s a r e 
s u f f i c i e n t t o d e m o n s t r a t e t h e m e t h o d o l o g y ' s p r o c e d u r e s . 
The p l a n n i n g c o m m i t t e e , w o r k i n g w i t h t h e a u t h o r , d e v e l o p e d and 
e v a l u a t e d a s c o r i n g model f o r t h e mock h o s p i t a l . The p a r t i c i p a n t s 
t h e n p r o v i d e d t h e i r a p p r a i s a l s of t h e u s e f u l n e s s and a p p l i c a b i l i t y of 
t h e a p p r o a c h i t s e l f . A more d e t a i l e d d e s c r i p t i o n and d i s c u s s i o n of 
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t h e t r i a l a p p l i c a t i o n and d e m o n s t r a t i o n of t h e me thodo logy i s p r e s e n t e d 
i n C h a p t e r V, w h i l e t h e g e n e r a l me thodo logy i t s e l f and t h e g u i d e l i n e s 
f o r s p e c i f i c s c o r i n g model deve lopment a r e i n c l u d e d i n C h a p t e r IV. 
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CHAPTER IV 
A METHODOLOGY FOR DETERMINING HIS PRIORITIES 
The me thodo logy d e v e l o p e d f o r s e t t i n g p r i o r i t i e s among c a n d i d a t e 
HIS a p p l i c a t i o n s , u s i n g t h e g e n e r a l a p p r o a c h d e s c r i b e d i n C h a p t e r I I I , 
i n c l u d e s s e v e r a l s t e p s . F i r s t , t h e i n f o r m a t i o n s u b s y s t e m s of c o n c e r n 
must be a n a l y z e d t o d e t e r m i n e t h e i n f o r m a t i o n r e q u i r e m e n t s and n e e d s 
f o r improvement . Next , c a n d i d a t e HIS a p p l i c a t i o n s must be i d e n t i f i e d , 
d e s c r i b e d , and a n a l y z e d t h r o u g h a s e r i e s of d a t a g a t h e r i n g and s c r e e n i n g 
p r o c e d u r e s . A s c o r i n g model must t h e n be d e v e l o p e d t o a l l o w s y s t e m a t i c 
c o n s i d e r a t i o n of a l l r e l e v a n t f a c t o r s i n d e t e r m i n i n g t h e r e l a t i v e 
improvement i n e f f e c t i v e n e s s o f f e r e d t o t h e h o s p i t a l by each c a n d i d a t e 
a p p l i c a t i o n . Once d e t e r m i n e d , t h e o v e r a l l measu re of e f f e c t i v e n e s s f o r 
each a l t e r n a t i v e shou ld be r e l a t e d t o deve lopment c o s t t o a l l o w t h e 
s e l e c t i o n and p r i o r i t y r a n k i n g of a l l a p p l i c a t i o n s . To p r o v i d e an 
o v e r v i e w of t h e p r i o r i t y s e t t i n g m e t h o d o l o g y , a f low d i a g r a m of i t s 
v a r i o u s s t e p s i s p r e s e n t e d i n F i g u r e 2 . 
P r i m a r y emphas i s i n t h i s r e s e a r c h was p l a c e d on t h e s c o r i n g model 
deve lopmen t p o r t i o n of t h e m e t h o d o l o g y . The o t h e r s t e p s were s t u d i e d 
and a r e p r e s e n t e d o n l y t o s u g g e s t a g e n e r a l a p p r o a c h i n which t h e 
s c o r i n g model migh t b e s t be a p p l i e d . These s u p p l i m e n t a r y p o r t i o n s of 
t h e me thodo logy we re d e v e l o p e d p r i m a r i l y from g e n e r a l s t u d y of t h e 
l i t e r a t u r e and a n a l y s i s of t h e o v e r a l l p l a n n i n g e n v i r o n m e n t , and a r e 
p r e s e n t e d w i t h o u t s p e c i f i c s u p p o r t i n g d o c u m e n t a t i o n . A c c o r d i n g l y , t h e 
p r i m a r y p u r p o s e of t h i s c h a p t e r i s t o p r e s e n t a c o m p r e h e n s i v e d i s c u s s i o n 
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of t h e c o n s i d e r a t i o n s and p r o c e d u r e s i n v o l v e d i n d e s i g n i n g a s c o r i n g 
model f o r HIS a p p l i c a t i o n s and t o r e l a t e t h e u s e of such a s c o r i n g 
model t o t h e o t h e r a s p e c t s of t h e s u g g e s t e d me thodo logy f o r s e t t i n g 
HIS p r i o r i t i e s . 
A n a l y s i s of I n f o r m a t i o n Subsys tems 
P e r h a p s t h e most c r i t i c a l p h a s e i n d e s i g n i n g a p a t i e n t o r i e n t e d 
i n f o r m a t i o n sys t em i s t h a t of d e t e r m i n i n g and q u a n t i f y i n g t h e i n f o r m a ­
t i o n p e r f o r m a n c e l e v e l s d e s i r e d of each s u b s y s t e m and a s s e s s i n g t h e 
need f o r a t t a i n i n g them. Al though i n t e r r e l a t e d w i t h i n t h e o v e r a l l HIS , 
t h e i n d i v i d u a l i n f o r m a t i o n f u n c t i o n s of t h e h o s p i t a l a r e s u f f i c i e n t l y 
s e p a r a b l e so t h a t t h e y may be a n a l y z e d a s i n d i v i d u a l HIS s u b s y s t e m s . 
At an e a r l y s t a g e i n HIS p l a n n i n g , t h e s e s u b s y s t e m s s h o u l d be e x h a u s ­
t i v e l y i d e n t i f i e d and d e f i n e d . A l i s t i n g of such i n f o r m a t i o n s u b s y s t e m s 
m i g h t i n c l u d e l a b o r a t o r y , pharmacy, r a d i o l o g y , m e d i c a l r e c o r d s , p a t i e n t 
b i l l i n g , a d m i t t i n g , management s y s t e m s , and d i e t a r y as w e l l a s o t h e r 
i n f o r m a t i o n f u n c t i o n s of t h e h o s p i t a l . 
Each i n f o r m a t i o n s u b s y s t e m shou ld t h e n be a n a l y z e d t o d e t e r m i n e 
q u a n t i f i e d i n f o r m a t i o n r e q u i r e m e n t s i n t h e form of t h e c o n t e n t and 
f r e q u e n c y d i s t r i b u t i o n s of each t y p e of i n f o r m a t i o n t r a n s a c t i o n . Such 
i n f o r m a t i o n migh t be found t h r o u g h work a c t i v i t y s t u d i e s employ ing 
s t a t i s t i c a l s a m p l i n g t e c h n i q u e s ( 1 ) . The r e s u l t s of t h e t r a n s a c t i o n 
volume d e t e r m i n a t i o n s shou ld t h e n be e x t r a p o l a t e d t o o b t a i n q u a n t i f i e d 
e s t i m a t e s of i n f o r m a t i o n r e q u i r e m e n t s f o r t h e f u t u r e . 
I n a d d i t i o n t o t r a n s a c t i o n v o l u m e s , t h e q u a l i t y a s p e c t s of t h e 
i n f o r m a t i o n s u b s y s t e m must be d e f i n e d and measured ( 1 2 , 3 7 ) . These 
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a s p e c t s can b e s t be measured i n r e l a t i o n t o t h e pe r fo rmance l e v e l s of 
v a r i o u s i n f o r m a t i o n a t t r i b u t e s such a s t i m e l i n e s s , a c c u r a c y , and 
r e l i a b i l i t y . Q u a n t i t a t i v e m e a s u r e s of r e s p o n s e t i m e s , c y c l e t i m e s , 
e r r o r r a t e s , and r e l i a b i l i t y shou ld be o b t a i n e d t h r o u g h d i r e c t 
o b s e r v a t i o n of t h e s u b s y s t e m i n o p e r a t i o n . Whi le t h e s u b s y s t e m i s 
b e i n g s c r u t i n i z e d t o d e t e r m i n e i n f o r m a t i o n r e q u i r e m e n t s and p r e s e n t 
p e r f o r m a n c e l e v e l s , e f f o r t s s h o u l d be made t o e s t i m a t e b o t h t h e 
c u r r e n t c o s t s of t h e s u b s y s t e m and t h e p o t e n t i a l c o s t s a v i n g s due 
t o improvements i n t h e manual s y s t e m . The c o s t e s t i m a t e s f o r t h e 
improved manual sys t em would t h e n be compared w i t h t h o s e f o r each 
au toma ted a l t e r n a t i v e t o d e t e r m i n e d i s p l a c e m e n t c o s t s a v i n g s . 
I d e n t i f y , D e s c r i b e , and Sc reen P o t e n t i a l HIS A p p l i c a t i o n s 
The d e t e r m i n a t i o n of t h e i n f o r m a t i o n r e q u i r e m e n t s and p e r f o r m a n c e 
l e v e l m e a s u r e s f o r each i n f o r m a t i o n s u b s y s t e m shou ld p r o v i d e a sound 
b a s i s f o r t h e deve lopment and a n a l y s i s of c a n d i d a t e HIS a p p l i c a t i o n s . 
A l t e r n a t i v e a p p l i c a t i o n s s u g g e s t e d i n t h e l i t e r a t u r e , p r e v i o u s l y 
implemented a t o t h e r f a c i l i t i e s , o r d e s i g n e d by t h e i n - h o u s e s t a f f , 
shou ld be a d m i t t e d t o a p r e l i m i n a r y s c r e e n i n g and m o d i f i c a t i o n 
p r o c e s s . S i t e v i s i t s t o v iew o p e r a t i o n a l HIS a p p l i c a t i o n s and t o 
d i s c u s s c u r r e n t deve lopment i d e a s and p rob lems a t o t h e r h e a l t h c a r e 
f a c i l i t i e s a p p e a r h e l p f u l i n overcoming b o t h t h e t i m e l a g and l a c k 
of d e p t h of d i s c u s s i o n s i n t h e l i t e r a t u r e . A l l i d e n t i f i e d a p p l i c a ­
t i o n s s h o u l d be c a t a l o g u e d a c c o r d i n g t o t h e i n f o r m a t i o n s u b s y s t e m s 
t h e y i n v o l v e and d e s c r i b e d b r i e f l y b e f o r e b e i n g p l a c e d i n t o t h e 
s c r e e n i n g p r o c e s s . I n g e n e r a l , t h e s c r e e n i n g shou ld e l i m i n a t e from 
f u r t h e r c o n s i d e r a t i o n t h o s e a p p l i c a t i o n s p o s s e s s i n g u n a c c e p t a b l e 
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c h a r a c t e r i s t i c s such a s l e g a l and p r o f e s s i o n a l code v i o l a t i o n s , and 
l i m i t t h e number of a l t e r n a t i v e s which u n d e r g o d e t a i l e d a n a l y s i s and 
d e v e l o p m e n t . However, r a t h e r t h a n c o m p l e t e l y d i s c a r d i n g a p p l i c a t i o n s 
l a c k i n g i n c e r t a i n r e q u i r e m e n t s , t h e s c r e e n i n g and r e v i e w p r o c e s s 
s h o u l d d e t e r m i n e how each cou ld be m o d i f i e d t o b e s t f i t t h e i n f o r m a ­
t i o n n e e d s . T h i s m o d i f i c a t i o n i s , i n e f f e c t , a d e s i g n p r o c e d u r e i n 
which new a p p l i c a t i o n s a r e s y n t h e s i z e d from t h e s t r o n g e r a s p e c t s of 
u n a c c e p t a b l e o n e s . 
Because of t h e c o s t l y and t ime consuming t a s k of o b t a i n i n g d e ­
t a i l e d p e r f o r m a n c e and c o s t e s t i m a t e s f o r a p p l i c a t i o n s , s e v e r a l s c r e e n i n g 
i t e r a t i o n s a p p e a r t o be d e s i r a b l e , w i t h t h e d e p t h of a n a l y s i s i n c r e a s i n g 
i n each s u c c e e d i n g r e v i e w . I n g e n e r a l , t h e c o s t of a d d i t i o n a l i n f o r m a ­
t i o n a t each s c r e e n i n g s t a g e shou ld be weighed a g a i n s t t h e p o s s i b l e 
e l i m i n a t i o n of good p r o p o s a l s b e c a u s e of i n a d e q u a t e d a t a . I n t h e f i n a l 
s t a g e s of a n a l y s i s , t h e d e s c r i p t i o n of each a p p l i c a t i o n shou ld r e l a t e 
t o t h e s p e c i f i c c r i t e r i a t o be u sed i n t h e e v a l u a t i o n mode l . Q u a n t i t a ­
t i v e p e r f o r m a n c e l e v e l e s t i m a t e s f o r each a p p l i c a t i o n s h o u l d t h e n be 
d e t e r m i n e d and d e s c r i b e d i n a way which f a c i l i t a t e s compar i son w i t h 
p r e v i o u s l y d e t e r m i n e d c u r r e n t l e v e l s of p e r f o r m a n c e . I n a d d i t i o n , f o r 
t h o s e c r i t e r i a n o t m e a s u r a b l e by s p e c i f i c pe r fo rmance l e v e l s , t h e 
q u a l i t a t i v e i n p u t s and f i n d i n g s s h o u l d be summarized t o p r o v i d e a 
s u f f i c i e n t i n f o r m a t i o n b a s e from which t h e s c o r i n g can l a t e r be made. 
For a l l a p p l i c a t i o n s e n t e r i n g t h e f i n a l e v a l u a t i o n and s c o r i n g 
p r o c e s s d e t a i l e d i n f o r m a t i o n must be o b t a i n e d , d e s c r i b i n g t h e p r e c i s e 
p r o c e d u r e s t h a t t h e a p p l i c a t i o n w i l l r e q u i r e , e s t i m a t i n g t h e volume 
c a p a c i t y and r e s p o n s e t i m e s f o r e ach t y p e of t r a n s a c t i o n and p r o j e c t i n g 
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b o t h deve lopmen t and o p e r a t i n g c o s t s f o r t h e a p p l i c a t i o n ' s i m p l e m e n t a t i o n . 
T h i s a n a l y s i s p r o c e s s i s a p a i n s t a k i n g and t i m e consuming o n e , b u t i s 
e s s e n t i a l t o t h e r a t i o n a l e v a l u a t i o n of t h e a l t e r n a t i v e s . I n a d d i t i o n 
t o or i n c o n j u n c t i o n w i t h t h e p l a n n i n g c o m m i t t e e ' s a n a l y s i s of each 
a p p l i c a t i o n , a s s e s s m e n t s of t h e c a n d i d a t e a p p l i c a t i o n s shou ld be made 
by r e p r e s e n t a t i v e s of t h e p r o s p e c t i v e u s e r s of t h e new sys t ems and 
p r e s e n t e d t o t h e e v a l u a t i o n t eam. For e x a m p l e , t h e head of t h e r a d i o l o g y 
d e p a r t m e n t would d e s c r i b e t o t h e commit tee t h e e x p e c t e d impac t t h a t e ach 
c a n d i d a t e r a d i o l o g y - r e l a t e d a p p l i c a t i o n would have on each a s p e c t of 
i n f o r m a t i o n s y s t e m p e r f o r m a n c e . The u s e r i n p u t s may w e l l p r o v i d e t h e 
most v a l i d e v a l u a t i o n s of each a p p l i c a t i o n ' s p o t e n t i a l p e r f o r m a n c e and 
s h o u l d be c a r e f u l l y c o n s i d e r e d by t h e p l a n n i n g team f o r i n c o r p o r a t i o n 
i n t h e a c t u a l a p p l i c a t i o n e v a l u a t i o n . 
Development of S c o r i n g Model 
Because of t h e v a s t q u a n t i t y of complex e v a l u a t i o n i n p u t s from 
b o t h t h e i r own a n a l y s i s and t h e u s e r s ' p r e s e n t a t i o n s , t h e p l a n n i n g 
c o m m i t t e e ' s t a s k of i n t e g r a t i n g i t a l l i n a m e a n i n g f u l e v a l u a t i o n of 
e ach a p p l i c a t i o n i s e x t r e m e l y d i f f i c u l t . The l a r g e number of s i g n i f i ­
c a n t f a c t o r s which must be c o n s i d e r e d i n t h i s e v a l u a t i o n r e q u i r e s some 
fo rma l s t r u c t u r e which would a l l o w s e p a r a t e c o n s i d e r a t i o n of each 
i n d i v i d u a l f a c t o r w h i l e combin ing a l l f a c t o r s i n a manner c o n s i s t e n t 
w i t h t h e i r l o g i c a l i n t e r r e l a t i o n s h i p s . The p r o p e r deve lopmen t and u s e 
of a s c o r i n g model p r o v i d e s such a s t r u c t u r e , s y s t e m a t i c a l l y b r e a k i n g 
down t h e c o m p l e x i t i e s of t h e e v a l u a t i o n i n t o s e p a r a t e a n a l y s e s of 
i n d i v i d u a l c r i t e r i a . 
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However, c o n f i d e n c e i n t h e u s e of s c o r i n g models i n d e c i s i o n 
making h a s been s e v e r e l y l i m i t e d by t h e s e e m i n g l y a r b i t r a r y manner i n 
which models have been c o n s t r u c t e d . Recent r e s e a r c h ( 1 9 , 3 1 , 32) h a s 
now begun t o p o i n t ou t t h e c o n s e q u e n c e s of model s t r u c t u r e and t o 
p r o v i d e g u i d e l i n e s f o r d e v e l o p i n g s c o r i n g models which a r e more con­
s i s t e n t w i t h t h e i n t r i n s i c r e l a t i o n s h i p s among t h e d e c i s i o n d e t e r m i n a n t s . 
Not o n l y t h e c h o i c e , i n d e p e n d e n c e , and c o m b i n a t i o n of c r i t e r i a , b u t 
a l s o t h e form and r a n g e of t h e s c o r i n g f u n c t i o n s , t h e e s t i m a t i o n of 
t h e d i s t r i b u t i o n of e a c h c r i t e r i o n ' s s c o r e s , and t h e method of model 
a p p l i c a t i o n have been found t o s i g n i f i c a n t l y a l t e r model r e s u l t s . The 
g u i d e l i n e s and p r o c e d u r e s f o r i n c l u d i n g such c o n s i d e r a t i o n s d i r e c t l y 
i n t h e s c o r i n g model d e s i g n a r e d i s c u s s e d i n t h e f o l l o w i n g s e c t i o n s . 
The s p e c i f i c p u r p o s e of such a s c o r i n g model i s t o o b t a i n a one 
v a l u e measure of t h e change i n t h e e f f e c t i v e n e s s of t h e h o s p i t a l which 
would be e x p e c t e d from t h e i m p l e m e n t a t i o n of e a c h c a n d i d a t e a p p l i c a t i o n . 
Because t h e measu re would r e p r e s e n t t h e b e n e f i t s of t h e improvements ove r 
a p e r i o d of t i m e , i t i s e x p r e s s e d i n " e f f e c t i v e n e s s u n i t s " p e r y e a r . 
A l t h o u g h t h e s e u n i t s a r e n o t t h e m s e l v e s i n t e r m s of d o l l a r s , t h e y can 
be r e l a t e d t o deve lopment or i n v e s t m e n t c o s t s by o b t a i n i n g a c o s t / e f f e c ­
t i v e n e s s r a t i o f o r each e v a l u a t e d a p p l i c a t i o n . These r a t i o s a r e e x ­
p r e s s e d a s d o l l a r s pe r " e f f e c t i v e n e s s u n i t " p e r y e a r . S ince t h e p r i o r i t y 
s e t t i n g o b j e c t i v e i s t o maximize t h e e f f e c t i v e n e s s improvement p e r i n v e s t ­
ment d o l l a r , a r a n k i n g of i n d e p e n d e n t a p p l i c a t i o n s a c c o r d i n g t o t h e i r 
i n c r e a s i n g c o s t / e f f e c t i v e n e s s r a t i o s would r e s u l t i n an optimum i m p l e ­
m e n t a t i o n s c h e d u l e . T h i s i s ba sed upon t h e a s s u m p t i o n s of s e q u e n t i a l 
d e v e l o p m e n t , a c o n s t a n t r a t i o of deve lopmen t c o s t s t o deve lopmen t t i m e , 
37 
and no p r e f e r e n c e f o r c u r r e n t b e n e f i t s over f u t u r e b e n e f i t s . The 
o p t i m a l i t y of i m p l e m e n t a t i o n a c c o r d i n g t o r a n k o r d e r i n g unde r t h e s e 
a s s u m p t i o n s c a n be d e m o n s t r a t e d by an example such a s t h a t d e s c r i b e d 
on page 61« D i s c u s s i o n r e g a r d i n g t h e o p t i m i z a t i o n by r a n k o r d e r i n g 
and t h e i n c o n s i s t e n c i e s which appea r i f t h e s e a s s u m p t i o n s a r e e l i m i n a t e d 
i s p r e s e n t e d l a t e r i n t h i s c h a p t e r . 
S e l e c t i o n of C r i t e r i a 
The p r o p e r s e l e c t i o n of c r i t e r i a forms t h e f o u n d a t i o n f o r a 
sound s c o r i n g m o d e l . Because of t h e u n i q u e n e s s of each h e a l t h c a r e 
i n s t i t u t i o n , p a r t i c u l a r c a r e must be t a k e n t o c u s t o m i z e t h e f o r m u l a ­
t i o n and s e l e c t i o n of c r i t e r i a t o t h e s p e c i f i c i n s t i t u t i o n and d e c i s i o n 
making e n v i r o n m e n t i n which t h e model w i l l be a p p l i e d . For t h i s 
r e a s o n i t i s e s s e n t i a l t h a t t h e f u l l HIS p l a n n i n g team a c t i v e l y p a r ­
t i c i p a t e i n t h e c r i t e r i a s e l e c t i o n and model b u i l d i n g p r o c e s s . 
M i l l e r (30) c o r r e l a t e s t h e s e l e c t i o n of c r i t e r i a t o t h e l i s t i n g 
of a l l s i g n i f i c a n t p e r f o r m a n c e o b j e c t i v e s . A l though t h i s r e l a t i o n i s 
more v i s i b l e i n t h e a s s e s s m e n t of p r o p o s a l s aimed a t p e r f o r m i n g t h e 
same t a s k and f u n c t i o n , i t i s a l s o u s e f u l t o c o n s i d e r c r i t e r i a r e l e v a n t 
t o t h e p r i o r i t y s e t t i n g p r o c e s s i n t h e l i g h t of g e n e r a l i n f o r m a t i o n 
s y s t e m o b j e c t i v e s and even t h e o v e r a l l o b j e c t i v e s of t h e h o s p i t a l . 
Smal ley (47) d i s c u s s e s h o s p i t a l o b j e c t i v e s a s i n t e r r e l a t e d g o a l s 
i n v o l v i n g p a t i e n t c a r e , e d u c a t i o n , and r e s e a r c h w i t h t h e i m p o r t a n c e s 
and r e l a t i o n s h i p s be tween t h e t h r e e h i g h l y d e p e n d e n t upon t h e s p e c i f i c 
o r g a n i z a t i o n and u n i q u e n e s s of e ach h o s p i t a l . U n f o r t u n a t e l y , t h e s e 
o b j e c t i v e s a r e u s u a l l y t o o i l l - d e f i n e d and i n s p e c i f i c f o r d i r e c t u s e 
i n t h e mode l . 
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More m e a s u r a b l e and d e f i n a b l e a t t r i b u t e s a r e a s s o c i a t e d w i t h t h e 
o b j e c t i v e s of i n f o r m a t i o n s y s t e m s . Peformance of t h e s e f u n c t i o n s n o r ­
m a l l y can be measured by t h e a n a l y s i s of c o n t e n t , a c c u r a c y , r e l i a b i l i t y 
and t i m e l i n e s s of i n f o r m a t i o n o u t p u t s . A l though t h e s e a t t r i b u t e s a r e 
somewhat q u a n t i f i a b l e , t h e i r impac t on t h e o v e r a l l o b j e c t i v e s of t h e 
h o s p i t a l i s more d i f f i c u l t t o d e f i n e and n e c e s s i t a t e s s u b j e c t i v e e v a l u a ­
t i o n of e ach c r i t e r i o n . 
O the r common h o s p i t a l g o a l s which r e l a t e t o t h e p r i m a r y o b j e c t i v e s 
of t h e h o s p i t a l and a r e a f f e c t e d by t h e h o s p i t a l i n f o r m a t i o n sys t em i n c l u d e 
t h e a t t a i n m e n t of c o s t e f f i c i e n c y , a f a v o r a b l e image w i t h t h e p u b l i c , 
p a t i e n t s , and s t a f f , and sound management p o l i c i e s and a d m i n i s t r a t i o n . 
I t i s t h e t a s k of t h e HIS p l a n n i n g commi t t ee t o c o n s i d e r c a r e f u l l y a l l 
such o b j e c t i v e s and t o f o r m u l a t e c r i t e r i a t o b e s t r e p r e s e n t them i n t h e 
e v a l u a t i o n p r o c e s s . The c r i t e r i a s e l e c t e d by t h e m e d i c a l c o l l e g e p l a n n i n g 
team f o r t h e t r i a l a p p l i c a t i o n a r e p r e s e n t e d i n C h a p t e r V. 
Al though c r i t e r i a s e l e c t i o n shou ld r e m a i n f l e x i b l e enough t o 
a l l o w t h e c o n s i d e r a t i o n of a l l i m p o r t a n t f a c t o r s , c a r e must be t a k e n 
t o e l i m i n a t e i n s i g n i f i c a n t c o n s i d e r a t i o n s which impede and c o m p l i c a t e 
t h e m o d e l ' s u se w h i l e c o n t r i b u t i n g l i t t l e t o i t s v a l i d i t y . The p l a n n i n g 
commi t t ee s h o u l d s t r i v e f o r c r i t e r i o n i n d e p e n d e n c e i n t h e i r s e l e c t i o n s . 
However, i n l i s t i n g c a n d i d a t e c r i t e r i a , p a r t i c u l a r l y w i t h i n p u t s from a 
mul t i -member HIS p l a n n i n g g r o u p , s e t s of b a s i c a l l y d i f f e r e n t c r i t e r i a 
h a v i n g s u b s t a n t i a l o v e r l a p s r e g a r d i n g c e r t a i n f a c t o r s o f t e n o c c u r . Be­
c a u s e such o v e r l a p p i n g r e s u l t s i n over w e i g h t i n g t h e i m p o r t a n c e of a 
p a r t i c u l a r f a c t o r , a t t e m p t s s h o u l d be made t o min imize o v e r l a p s . A l though 
t h i s d u p l i c a t i o n of c o v e r a g e i s somet imes t h e r e s u l t of s e m a n t i c d i f f e r -
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e n c e s and hence r e c t i f i a b l e by e l i m i n a t i o n of one of t h e c r i t e r i a ; i n 
o t h e r i n s t a n c e s of o v e r l a p , t h e o m i s s i o n of e i t h e r c r i t e r i a would c a u s e 
a s u b s t a n t i a l l o s s of i n f o r m a t i o n and model v a l i d i t y . I n such c a s e s 
c o m b i n a t i o n of t h e two or more c r i t e r i a e i t h e r by v e r b a l d e s c r i p t i o n 
or by s e p a r a t e g r o u p i n g w i t h i n a c r i t e r i o n h i e r a r c h y seems most a p p l i c a b l e . 
Ano the r c r i t i c a l a t t r i b u t e of model c r i t e r i a i s m e a s u r a b i l i t y . 
For v a l i d a s s e s s m e n t of c r i t e r i o n s a t i s f a c t i o n , a method and s c a l e f o r 
m e a s u r i n g pe r fo rmance l e v e l s w i t h r e s p e c t t o t h e c r i t e r i o n must be 
c o n s t r u c t e d . C r i t e r i a d i r e c t l y r e p r e s e n t i n g q u a n t i f i a b l e p e r f o r m a n c e 
p r e s e n t no p rob lem s i n c e t h e i r m e a s u r e s of p e r f o r m a n c e can be d i r e c t l y 
r e l a t e d t o t h e s c o r i n g s c a l e . However, b e c a u s e of t h e dominance of 
q u a l i t a t i v e c r i t e r i a i n t h e HIS e v a l u a t i o n p rob l em, d i r e c t s u b j e c t i v e 
a s s e s s m e n t of c r i t e r i o n s a t i s f a c t i o n must be u s e d . F u r t h e r c o n s i d e r a ­
t i o n s of c r i t e r i o n m e a s u r e s a r e i n c l u d e d i n t h e d i s c u s s i o n of s c o r i n g 
f u n c t i o n s l a t e r i n t h i s c h a p t e r ( p . 3 8 ) . 
Model S t r u c t u r e 
Because an HIS e v a l u a t i o n model must be a b l e t o r e p r e s e n t complex 
r e l a t i o n s h i p s among many d e t e r m i n a n t f a c t o r s of t h e d e c i s i o n making 
p r o c e s s , t h e deve lopmen t of t h e s c o r i n g m o d e l ' s s t r u c t u r e must a l l o w 
f o r f l e x i b i l i t y i n g r o u p i n g and combin ing a l l c r i t e r i a . Moore and 
Baker (32) have d e m o n s t r a t e d one a s p e c t of t h e model s t r u c t u r e ' s impac t 
on s c o r i n g model r e s u l t s by compar ing t h e o u t p u t s from m u l t i p l i c a t i v e 
and a d d i t i v e models u s i n g i d e n t i c a l c r i t e r i a . The compar i son i n d i c a t e d 
t h a t t h e two methods of c r i t e r i o n c o m b i n a t i o n l e a d t o s u b s t a n t i a l l y 
d i f f e r e n t r e s u l t s . M i l l e r (30) p r e s e n t s t h e u s e of a h i e r a r c h i a l 
s t r u c t u r e i n which t h e o v e r a l l p e r f o r m a n c e o b j e c t i v e s a r e b r o k e n down 
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i n t o g r o u p s of c r i t e r i a r e p r e s e n t i n g t h e lower l e v e l o b j e c t i v e s . However 
M i l l e r d e s c r i b e s o n l y a d d i t i v e r e l a t i o n s h i p s b o t h w i t h i n and be tween each 
c r i t e r i o n g r o u p i n g . I n c o n t r a s t t o s t r i c t l y a d d i t i v e or m u l t i p l i c a t i v e 
c o m b i n a t i o n , i n t u i t i v e a n a l y s i s s u g g e s t s t h a t b o t h methods may o f t e n be 
a p p r o p r i a t e w i t h i n a s i n g l e s c o r i n g model and t h a t t h e p l a n n i n g commi t tee 
i n t e r p r e t a t i o n of t h e l o g i c a l r e l a t i o n s h i p s be tween s p e c i f i c c r i t e r i a 
s h o u l d d e t e r m i n e t h e i r s t r u c t u r a l p o s i t i o n and method of c o m b i n a t i o n i n 
t h e m o d e l . For example , i t would seem t h a t t h e t o t a l v a l u e t o t h e h o s ­
p i t a l of d i r e c t improvements i n an i n f o r m a t i o n s u b s y s t e m i s b e s t r e p r e ­
s e n t e d by t h e m u l t i p l i c a t i v e c o m b i n a t i o n of a c r i t e r i o n m e a s u r i n g t h e 
need f o r improvement and one m e a s u r i n g t h e d e g r e e of improvement a n t i c i ­
p a t e d . The d e g r e e of improvement , however , a p p e a r s t o be an a d d i t i v e 
f u n c t i o n of s e v e r a l c r i t e r i a m e a s u r i n g v a r i o u s p e r f o r m a n c e a t t r i b u t e s 
of t h e i n f o r m a t i o n s y s t e m . Such a mixed model can be e a s i l y accommo­
d a t e d by t h e M i l l e r c r i t e r i o n h i e r a r c h y by t h e a d d i t i o n of node symbols 
t o d e n o t e t h e mode of c o m b i n a t i o n a s shown i n F i g u r e 3 . I n t h i s 
example c r i t e r i o n h i e r a r c h y many c r i t e r i a deemed i m p o r t a n t have been 
o m i t t e d f o r t h e sake of s i m p l i c i t y . A more r e a l i s t i c s c o r i n g model 
which was u s e d i n t h e methodo logy d e m o n s t r a t i o n i s p r e s e n t e d i n 
C h a p t e r V. However, t h e s e c r i t e r i o n h i e r a r c h i e s s h o u l d be u s e d o n l y 
a s examples t o show HIS p l a n n i n g g roups how t h e i r own s e l e c t e d c r i t e r i a 
migh t be r e l a t e d and combined w i t h i n t h e e n v i r o n m e n t of t h e i r own 
s p e c i f i c i n s t i t u t i o n s . 
A l though t h e a v a i l a b i l i t y of a mixed mode model may a l l o w g r e a t e r 
f l e x i b i l i t y i n r e p r e s e n t i n g t h e p r o p e r d e c i s i o n p r o c e s s , i t i n t r o d u c e s 
s e v e r a l c o m p l e x i t i e s and c o n s t r a i n t s on t h e m a t h e m a t i c s of t h e s c o r i n g 
F i g u r e 3 . Example C r i t e r i o n H i e r a r c h y . 
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model and t h e f o r m u l a t i o n of w e i g h t i n g s and s c o r i n g f u n c t i o n s f o r e a c h 
c r i t e r i o n . D i s c u s s i o n of such c o n s i d e r a t i o n s a r e i n c l u d e d i n t h e 
f o l l o w i n g s e c t i o n s of t h i s c h a p t e r . 
C r i t e r i a W e i g h t i n g 
Once t h e c r i t e r i o n h i e r a r c h y and model s t r u c t u r e a r e d e f i n e d , a 
method f o r w e i g h t i n g t h e r e l a t i v e i m p o r t a n c e of t h e c r i t e r i a i n each 
s u b s e t or h i e r a r c h y l e v e l must be e s t a b l i s h e d . For g r o u p s of a d d i t i v e 
c r i t e r i a , numerous methods have been s u g g e s t e d f o r t h i s t a s k . I n 
g e n e r a l , a l l methods r e s u l t i n a c o n s t a n t c o e f f i c i e n t b e i n g a s s i g n e d 
t o e a c h c r i t e r i o n a s an i m p o r t a n c e m u l t i p l i e r of t h e c r i t e r i o n s c o r e . 
Eckenrode (11) d e s c r i b e d and compared s i x such methods of w e i g h t i n g , 
c o n c l u d i n g t h a t t h e r e were no s i g n i f i c a n t d i f f e r e n c e s i n t h e d e r i v e d 
s e t s of w e i g h t s . The methods s t u d i e d were r a n k i n g , r a t i n g , p a r t i a l 
p a i r e d c o m p a r i s o n s (two m e t h o d s ) , c o m p l e t e p a i r e d c o m p a r i s o n s and 
s u c c e s s i v e c o m p a r i s o n s . Because t h e s e methods have been s u f f i c i e n t l y 
d e s c r i b e d by Eckenrode and o t h e r ( 3 , 1 1 ) , t h e i r d e s c r i p t i o n s a r e n o t 
r e p e a t e d h e r e . 
A l l of t h e w e i g h t i n g methods men t ioned above e s t a b l i s h i m p o r t a n c e 
c o e f f i c i e n t s f o r a l l a d d i t i v e c r i t e r i a a s a p a r t of t h e model s t r u c t u r e . 
Once t h e s e c o e f f i c i e n t s a r e d e t e r m i n e d , t h e y r e m a i n c o n s t a n t f o r a l l 
a p p l i c a t i o n s c o n s i d e r e d i n t h e e v a l u a t i o n . 
As m e n t i o n e d i n t h e p r e v i o u s s e c t i o n , t h e i n t r o d u c t i o n of t h e 
m u l t i p l i c a t i v e c o m b i n a t i o n of c r i t e r i a c o m p l i c a t e s t h e w e i g h t i n g p r o c e s s . 
To p l a c e u n e q u a l w e i g h t s upon two such c r i t e r i a , i t a p p e a r s n e c e s s a r y 
t o u t i l i z e some form of e x p o n e n t i a l w e i g h t i n g . For e x a m p l e , i f 
c r i t e r i o n A were deemed more i m p o r t a n t t h a n i t s m u l t i p l i c a t i v e c o u n t e r -
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p a r t B i n d e t e r m i n i n g a measu re of t h e o v e r a l l o b j e c t i v e C, a c a l c u l a -
t i o n scheme where C = A ' B seems a p p r o p r i a t e (where x > 1 ) . Such a 
w e i g h t i n g scheme shou ld be c o n s i d e r e d by t h e p l a n n i n g team o n l y i f t h e 
i n t r i n s i c r e l a t i o n s h i p s be tween t h e c r i t e r i a s t r o n g l y s u g g e s t i t , 
s i n c e e x p o n e n t i a l a d j u s t m e n t s would s i g n i f i c a n t l y i n c r e a s e t h e c o m p l e x i t y 
of t h e s c o r i n g model m a t h e m a t i c s . 
A l though many v a l i d w e i g h t i n g methods have been d e v e l o p e d , none 
a r e i n d e p e n d e n t from t h e o t h e r a s p e c t s of t h e model and g r e a t c a r e i s 
r e q u i r e d i n d e v e l o p i n g s c o r i n g f u n c t i o n s and a d j u s t i n g t h e r e s u l t s of 
c r i t e r i o n c o m b i n a t i o n s i f t h e i n t e g r i t y of t h e a s s i g n e d w e i g h t i n g s i s 
t o be m a i n t a i n e d . 
C r i t e r i o n D e f i n i t i o n and S c o r i n g F u n c t i o n s 
Because each c r i t e r i o n i s t o be u sed by many i n d i v i d u a l s t o 
e v a l u a t e many d i f f e r e n t p r o p o s a l s o r HIS a p p l i c a t i o n s , e x t r e m e c a r e 
must be t a k e n i n d e f i n i n g e a c h measure and i n c r e a t i n g s c o r i n g f u n c ­
t i o n s which promote c o n s i s t e n c y b o t h among e v a l u a t o r s and be tween 
t h e v a r i o u s c r i t e r i o n g r o u p i n g s i n t h e m o d e l . As d e f i n e d by M i l l e r 
( 3 0 , p . 38 )» a s c o r i n g f u n c t i o n i s "a m a t h e m a t i c a l r u l e t h a t a s s i g n s 
a u n i q u e w o r t h s c o r e i n p o i n t s t o e v e r y p o s s i b l e v a l u e of some 
p h y s i c a l p e r f o r m a n c e m e a s u r e . " He f u r t h e r s t a t e s : 
Most s c o r i n g f u n c t i o n s w i l l t a k e t h e form of m a t h e m a t i c a l 
f o r m u l a s a n d / o r g r a p h i c a l l y d e p i c t e d m a t h e m a t i c a l c u r v e s . 
However, . . . some w i l l t a k e t h e form of d i r e c t w o r t h 
a s s i g n m e n t s w i t h o u t t h e a i d of e i t h e r f o r m u l a s or g r a p h s . 
I n t h i s c a s e , s c o r i n g f u n c t i o n s a r e t h o u g h t of a s i m p l i c i t 
i n t h e mind of t h e d e c i s i o n make r . 
B e c a u s e of t h e dominance of s u b j e c t i v e c r i t e r i a i n h e a l t h f i e l d p l a n n i n g , 
t h e d i r e c t w o r t h a s s i g n m e n t s of c r i t e r i a seem most a p p l i c a b l e . 
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D i r e c t w o r t h a s s e s s m e n t s c o r i n g f u n c t i o n s may be e i t h e r c o n t i n u o u s 
or d i s c r e t e . For d i s c r e t e s c o r i n g f u n c t i o n s , t h e e v a l u a t o r must s e l e c t 
from s e v e r a l s c o r i n g i n t e r v a l s t h e one which b e s t r e p r e s e n t s t h e w o r t h 
of a p a r t i c u l a r c a n d i d a t e a p p l i c a t i o n i n r e g a r d s t o t h e s p e c i f i c 
p e r f o r m a n c e measu re or c r i t e r i o n i n v o l v e d . A p o i n t v a l u e p r e v i o u s l y 
d e t e r m i n e d t o be a p p r o p r i a t e f o r t h e i n t e r v a l i s t h e n a s s i g n e d a s t h e 
e v a l u a t i o n s c o r e f o r t h e a p p l i c a t i o n . Each s c o r i n g i n t e r v a l i s n o r ­
m a l l y d e f i n e d by e i t h e r n u m e r i c a l o r n a r r a t i v e d e s c r i p t o r s t o g u i d e 
t h e e v a l u a t o r s i n r e l a t i n g t h e i r w o r t h a s s e s s m e n t s t o t h e e v a l u a t i o n 
s c o r e s . These d e s c r i p t o r s a r e h e l p f u l i n a l l o w i n g more c o n s i s t e n t 
s c o r i n g among t h e e v a l u a t o r s . Recen t r e s e a r c h by Moore and Baker (31) 
s u g g e s t s t h e i m p o r t a n c e of m a i n t a i n i n g i n t e r v a l s of e q u a l w i d t h and of 
s e l e c t i n g t h e a p p r o p r i a t e number of i n t e r v a l s f o r e ach s c o r i n g f u n c t i o n . 
A l though t h e d i s c r i m i n a t o r y power of t h e Moore-Baker model a p p e a r s t o 
i n c r e a s e w i t h an i n c r e a s i n g number of s c o r i n g i n t e r v a l s , a maximum 
number of n i n e such i n t e r v a l s was c i t e d f o r u s e when j u d g m e n t a l d a t a 
a r e i n v o l v e d . For t h e h i g h l y s u b j e c t i v e c r i t e r i a e n c o u n t e r e d i n HIS 
p l a n n i n g , i t would a p p e a r d i f f i c u l t t o a d e q u a t e l y d e f i n e even a much 
s m a l l e r number of i n t e r v a l s w i t h d e s c r i p t o r s c o n n o t i n g e q u a l l y spaced 
w o r t h a s s e s s m e n t s and a s s u r i n g s i m i l a r i n t e r p r e t a t i o n s by each e v a l u a ­
t o r . The r e s u l t i n g l i m i t a t i o n on t h e number of a p p r o p r i a t e s c o r i n g 
i n t e r v a l s f o r s u b j e c t i v e c r i t e r i a would r e d u c e t h e d i s c r i m i n a t o r y 
power of t h e s c o r i n g model s i g n i f i c a n t l y . 
An a l t e r n a t i v e t o t h e i n t e r v a l t y p e of s c o r i n g f u n c t i o n i n v o l v e s 
t h e u s e of a c o n t i n u o u s s c o r i n g s c a l e . H e r e , t h e e v a l u a t o r h a s maximum 
f l e x i b i l i t y i n a s s i g n i n g each HIS a p p l i c a t i o n a v a l u e from t h e s c o r i n g 
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s c a l e . However, i f no d e s c r i p t o r s a r e p r o v i d e d , each e v a l u a t o r must 
r e l a t e h i s own w o r t h s c o r e s t o t h e s c a l e i n a h i g h l y a r b i t r a r y manner , 
r e s u l t i n g i n s i g n i f i c a n t s c o r i n g i n c o n s i s t e n c i e s even where t h e a c t u a l 
w o r t h a s s e s s m e n t s a r e c o m p a t i b l e . These i n c o n s i s t e n c i e s can be 
a l l e v i a t e d t o a d e g r e e by a d d i n g d e s c r i p t o r s t o g u i d e w o r t h a s s i g n ­
ments on t h e c o n t i n u o u s s c a l e . Aga in , howeve r , t h e s e d e s c r i p t o r s must 
c o n n o t e a p p r o p r i a t e and c o n s i s t e n t w o r t h m e a s u r e s t o a l l e v a l u a t o r s . 
A compromise a p p r o a c h a p p e a r s t o be most f e a s i b l e . I t i s t h e r e ­
f o r e s u g g e s t e d t h a t s c o r i n g f u n c t i o n s d e v e l o p e d f o r h i g h l y j u d g m e n t a l 
c r i t e r i a be p r i m a r i l y of t h e c o n t i n u o u s s c a l e t y p e w i t h d e s c r i p t o r s 
i n c l u d e d a t t h e e n d p o i n t s t o i d e n t i f y t h e w o r t h r a n g e and a d d i t i o n a l 
d e s c r i p t o r s a s s i g n e d w h e r e v e r t h e i r c o n n o t a t i o n s can be made a p p r o p r i a t e 
t o a s p e c i f i c p o i n t on t h e s c a l e . Such a d e s c r i p t o r p l a c e d i n t h e 
v i c i n i t y of t h e m i d p o i n t of t h e s c a l e would be a p a r t i c u l a r l y h e l p f u l 
g u i d e t o t h e e v a l u a t o r s . 
O t h e r r e s u l t s of t h e Moore and Baker r e s e a r c h i n d i c a t e d t h e 
a p p a r e n t i m p o r t a n c e of r e l a t i n g t h e r a n g e of t h e s c o r i n g f u n c t i o n of t h e 
r a n g e and p r o b a b i l i t y d i s t r i b u t i o n of t h e c r i t e r i o n p e r f o r m a n c e l e v e l s 
a p p r o p r i a t e f o r t h e p o p u l a t i o n of HIS a p p l i c a t i o n s b e i n g e v a l u a t e d . I n 
e f f e c t , by m i s m a t c h i n g t h e two r a n g e s , t h e model b u i l d e r i n a d v e r t e n t l y 
p l a c e s a h i g h e r o r lower w e i g h t on t h e c r i t e r i o n and b i a s e s t h e model 
r e s u l t s . For t h e same r e a s o n s , i t a p p e a r s d e s i r a b l e f o r t h e s c o r i n g 
r a n g e s f o r a l l c r i t e r i a be i d e n t i c a l . 
Though e r r o r s i n t h e e s t i m a t i o n of t h e p e r f o r m a n c e d i s t r i b u t i o n s ' 
t r u e means were shown t o have a s i g n i f i c a n t e f f e c t on Moore and B a k e r ' s 
s c o r i n g model r e s u l t s , e r r o r s i n t h e e s t i m a t e s of d i s p e r s i o n and d i s ­
t r i b u t i o n f u n c t i o n s c a u s e d r e l a t i v e l y l i t t l e i m p a c t . From t h i s f i n d i n g 
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i t would t e n t a t i v e l y a p p e a r t h a t a p p r o x i m a t i o n s of a c t u a l p e r f o r m a n c e 
d i s t r i b u t i o n s by s i m p l e r d i s t r i b u t i o n s , such a s s t a n d a r d i z e d , normal 
d i s t r i b u t i o n s , would i n t r o d u c e l i t t l e b i a s i n t o t h e r e s u l t s . Such 
a p p r o x i m a t i o n s would be of s i g n i f i c a n t h e l p i n r e d u c i n g t h e c o m p l e x i ­
t i e s of t h e s c o r i n g model c a l c u l a t i o n s a s d i s c u s s e d i n t h e f o l l o w i n g 
s e c t i o n . 
Because i t i s u n l i k e l y t h a t a l a r g e enough number of p r e v i o u s l y 
e v a l u a t e d HIS a p p l i c a t i o n s would be a v a i l a b l e f o r a n a l y s i s i n d e t e r m i n i n g 
p e r f o r m a n c e l e v e l d i s t r i b u t i o n s , s u b j e c t i v e p r o b a b i l i t y d i s t r i b u t i o n s f o r 
each c r i t e r i o n w i l l u s u a l l y have t o be c o n s t r u c t e d by d i s c u s s i o n and 
q u e s t i o n i n g w i t h i n t h e p l a n n i n g team and among o t h e r members of t h e 
h o s p i t a l s t a f f . F o r t u n a t e l y , t h e a p p a r e n t i n s e n s i t i v i t y of s c o r i n g 
model r e s u l t s t o minor d i s t r i b u t i o n changes g r e a t l y r e d u c e s t h e n e c e s s i ­
t i e s f o r d e t a i l e d d e t e r m i n a t i o n of p e r f o r m a n c e d i s t r i b u t i o n s and a l l o w s 
n o r m a l i t y a p p r o x i m a t i o n s . Examples of s c o r i n g f u n c t i o n s and e s t i m a t e d 
p e r f o r m a n c e d i s t r i b u t i o n s used i n t h e t r i a l a p p l i c a t i o n a r e p r e s e n t e d 
i n Appendix C. 
S c o r i n g Model M a t h e m a t i c s 
I n d e v e l o p i n g t h e s c o r i n g model m a t h e m a t i c s , c a r e must be t a k e n 
t o a v o i d compromis ing t h e c o n s i s t e n c y of e i t h e r t h e c r i t e r i o n w e i g h t i n g s 
or t h e s c o r i n g r a n g e s . To i l l u s t r a t e t h e deve lopment of a p p r o p r i a t e 
s c o r i n g model c a l c u l a t i o n s , t h e m a t h e m a t i c s a r e p r e s e n t e d h e r e f o r t h e 
example s c o r i n g model d i s c u s s e d e a r l i e r and i l l u s t r a t e d by t h e c r i ­
t e r i o n h i e r a r c h y shown i n F i g u r e 3 . 
For t h i s s i m p l i f i e d s c o r i n g m o d e l , i t h a s been d e t e r m i n e d by a 
h y p o t h e t i c a l HIS p l a n n i n g team t h a t t h e t o t a l improvement i n e f f e c t i v e n e s s 
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i s an a d d i t i v e f u n c t i o n of t h e d e g r e e of o p e r a t i n g c o s t c h a n g e s and 
t h e i m p o r t a n c e of d i r e c t f u n c t i o n a l improvements due t o i m p l e m e n t a t i o n 
of t h e HIS a p p l i c a t i o n s . F i g u r e 3 f u r t h e r i n d i c a t e s t h a t t h e measu re 
of t h e i m p o r t a n c e of d i r e c t improvements i s b e s t o b t a i n e d t h r o u g h t h e 
m u l t i p l i c a t i v e c o m b i n a t i o n of one c r i t e r i o n m e a s u r i n g need f o r im­
provement and a s e p a r a t e measure of t h e a c t u a l d e g r e e of improvement 
i t s e l f . F i n a l l y , i t i s shown t h a t t h e two c r i t e r i a m e a s u r i n g t i m e l i ­
n e s s and c o n t e n t were c o n s i d e r e d t o be t h e o n l y major f a c t o r s a f f e c t i n g 
t h e measu re of d i r e c t improvement . Hence , t h e h i e r a r c h y t r e e s u c c i n c t l y 
i l l u s t r a t e s t h e r e l a t i o n s h i p s be tween a l l c r i t e r i a t o be c o n s i d e r e d i n 
t h e e v a l u a t i o n . 
Now, l e t i t be assumed t h a t t h e e s t i m a t e d d i s t r i b u t i o n of p e r ­
formance s c o r e s f o r each c r i t e r i o n i s normal h a v i n g a mean of |i = 0 . 5 
and a s t a n d a r d d e v i a t i o n of cr = 0 . 1 9 3 8 . With such a d i s t r i b u t i o n , t h e 
p r o b a b i l i t y i s 0 . 9 9 t h a t any random s c o r e w i l l f a l l be tween 0 . 0 and 1 . 0 . 
S i n c e any normal d i s t r i b u t i o n can be a d j u s t e d o r s t a n d a r d i z e d t o f i t 
such c h a r a c t e r i s t i c s , n o r m a l i t y i s t h e o n l y c r i t i c a l a s s u m p t i o n i n v o l v e d . 
I n a d d i t i o n , s i n c e s c r e e n i n g t e n d s t o r e d u c e t h e number of poor s c o r e s 
f o r each c r i t e r i o n w h i l e s c o r e s a t t h e uppe r e x t r e m e seem i n t u i t i v e l y t o 
be l i m i t e d , t h e n o r m a l i t y a s s u m p t i o n may n o t be t o o m i s r e p r e s e n t a t i v e 
of t h e p r o p e r d i s t r i b u t i o n . F i g u r e 4 h y p o t h e t i c a l l y i l l u s t r a t e s t h i s 
e f f e c t of t h e s c r e e n i n g p r o c e s s on t h e c r i t e r i o n s c o r i n g d i s t r i b u t i o n s . 
The r o l e of t h e s e p r o b a b i l i t y d i s t r i b u t i o n s i n c r i t e r i o n c o m b i n a t i o n s 
i s shown l a t e r i n t h i s s e c t i o n ( p p . 4 9 , 5 0 ) . 
B e f o r e i n d i v i d u a l s c o r e s a r e a s s i g n e d t o each a p p l i c a t i o n b e i n g 
e v a l u a t e d , c r i t e r i o n w e i g h t s , where a p p r o p r i a t e , must be e s t a b l i s h e d 
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g u r e 4 . H y p o t h e t i c a l S c o r i n g D i s t r i b u t i o n s f o r Screened and Unsc reened 
A p p l i c a t i o n s . 
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u s i n g one of t h e w e i g h t i n g methods d i s c u s s e d e a r l i e r . Such a method 
e s t a b l i s h e s t h e l i n e a r c o e f f i c i e n t s f o r t h e a d d i t i v e c o m b i n a t i o n s 
shown be low: 
C 1 2 W 1 2 1 C 1 2 1 + W 1 2 2 C 1 2 2 
and 
c 0 • v 1 c 1 + w 2 c 2 
where t h e C ' s d e s i g n a t e t h e s c o r e s f o r each c r i t e r i o n a s shown on t h e 
h i e r a r c h y t r e e i n F i g u r e 3 and t h e W's r e p r e s e n t t h e c o e f f i c i e n t s of 
i m p o r t a n c e of each c r i t e r i o n r e l a t i v e t o t h e o t h e r s i n i t s c r i t e r i o n 
s u b s e t . The s u b s c r i p t on each " c " i n d i c a t e s t h e s p e c i f i c c r i t e r i o n 
r e f e r r e d t o , a s shown i n F i g u r e 3 . 
E a r l i e r , i t was n o t e d t h a t i n o r d e r f o r t h e a s s i g n e d w e i g h t i n g s 
t o be r e a l i z e d i n t h e s c o r i n g model c a l c u l a t i o n s t h e d i s t r i b u t i o n s of 
a l l s c o r e s f o r c r i t e r i a w i t h i n each s u b s e t must span t h e same r a n g e and 
be s i m i l a r i n fo rm. I n t h e c a l c u l a t i o n of shown a b o v e , such c o n ­
d i t i o n s a r e s a t i s f i e d by t h e o r i g i n a l a s s u m p t i o n t h a t a l l b a s i c c r i t e r i a 
have s t a n d a r d i z e d , normal d i s t r i b u t i o n s . However, b e f o r e t h e c a l c u l a t i o n 
of CQ can be pe r fo rmed s a t i s f a c t o r i l y , t h e p e r f o r m a n c e s c o r e d i s t r i b u ­
t i o n of must be i d e n t i f i e d . To do t h i s , one must f i r s t l o o k a t t h e 
d i s t r i b u t i o n s of and n a s a s t a n d a r d i z e d norma l d i s t r i b u ­
t i o n by t h e o r i g i n a l a s s u m p t i o n . b e c a u s e i t i s a l i n e a r combina­
t i o n of two i n d e p e n d e n t n o r m a l l y d i s t r i b u t e d f u n c t i o n s i s a l s o n o r m a l l y 
d i s t r i b u t e d w i t h a mean, = ^121 + W 1 2 2 ^122 a m * a v a r i a n c e > 
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2 2 2 2 2 
° 12 = W 1 2 1 °121 + W 1 2 2 CT122* S u c t l a d i s t r i b u t i o n c o u l d t h e n be 
s t a n d a r d i z e d , and made c o n s i s t e n t w i t h by t h e t r a n s f o r m 
. _ C 1 2 " ^12 , C cr + u 12 CT S 
w h e r e : 
~ t h e s c o r e r e s u l t i n g from t h e l i n e a r 
c o m b i n a t i o n of t h e s c o r e s of C^^^ a n d ^122 
and 
~ t h e a d j u s t e d s c o r e of which i s 
r e p r e s e n t a t i v e of a normal d i s t r i b u t i o n 
h a v i n g LL = 0 . 5 and CT = 0 . 1 9 3 8 . 
s s 
The c o m b i n a t i o n of and f s t h e n o b t a i n e d by m u l t i p l i c a t i o n , 
C l = C l l ' C 1 2 
S ince i t i s known t h a t t h e p r o d u c t of two n o r m a l l y d i s t r i b u t e d i n d e p e n d e n t 
random v a r i a b l e s a l s o a p p r o x i m a t e s a no rma l d i s t r i b u t i o n w i t h a d e t e r ­
m i n a b l e mean and s t a n d a r d d e v i a t i o n , t h e mean and v a r i a n c e of can b e 
found t o be 
^ 1 ^11 ' ^12 
and 
2 _ 2 Jl . 2 2 
1 " ^11 Q 1 2 + ^12 a l l 
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Hence , w i t h t h e s e c h a r a c t e r i s t i c s known, t h e d i s t r i b u t i o n can 
a g a i n become s t a n d a r d i z e d by u s i n g t h e t r a n s f o r m 
C l " CTs + ^ S 
The r e s u l t i n g s t a n d a r d i z e d d i s t r i b u t i o n c o u l d t h e n be combined 
w i t h t h e s t a n d a r d i z e d d i s t r i b u t i o n of w i t h o u t compromis ing t h e 
i n t e g r i t y of t h e w e i g h t i n g s Ŵ  and W^. 
CQ c o u l d t h e n be d e t e r m i n e d and s t a n d a r d i z e d i n a s i m i l a r 
manne r , and would be used a s t h e o v e r a l l measu re of e f f e c t i v e n e s s 
improvement t o be o b t a i n e d by i m p l e m e n t a t i o n of each a p p l i c a t i o n . 
The r a t i o of deve lopmen t c o s t t o t h e o v e r a l l e f f e c t i v e n e s s v a l u e , 
C Q , would form t h e c o s t / e f f e c t i v e n e s s measu re f o r each a p p l i c a t i o n 
t o be u s e d i n t h e a p p l i c a t i o n s e l e c t i o n and p r i o r i t y r a n k i n g . 
A l though t h e d e s c r i b e d c a l c u l a t i o n s a r e r e l a t i v e l y s t r a i g h t ­
f o r w a r d , t h e i r s i m p l i c i t y i s l a r g e l y due t o t h e a s s u m p t i o n of n o r ­
m a l i t y f o r a l l c r i t e r i o n p e r f o r m a n c e l e v e l d i s t r i b u t i o n s and t h e 
a v o i d a n c e of i m p o r t a n c e w e i g h t i n g s on m u l t i p l i c a t i v e c r i t e r i a . Where 
such a s s u m p t i o n s a r e u n a c c e p t a b l e t o t h e HIS p l a n n i n g team, t h e d i s ­
t r i b u t i o n s of t h e r e s u l t s of c r i t e r i o n c o m b i n a t i o n s can be found by 
Monte C a r l o s a m p l i n g t e c h n i q u e s u s i n g computer a i d e d c a l c u l a t i o n s . 
E v a l u a t i o n P r o c e s s 
I n a d d i t i o n t o t h e c o n s i d e r a t i o n s r e g a r d i n g t h e c r i t e r i a , 
d e t a i l e d s t r u c t u r e , and m a t h e m a t i c s of t h e mode l , b o t h t h e s e l e c t i o n 
of e v a l u a t o r s and t h e s p e c i f i c p r o c e d u r e s u s e d t o o b t a i n and c o n v e r t 
t h e i r i n d i v i d u a l e v a l u a t i o n s i n t o a c o n s e n s u s s c o r e a r e c r i t i c a l a s p e c t s 
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of t h e me thodo logy d e s i g n . 
S e l e c t i o n of P a n e l Members 
Because t h e f i n a l r e s u l t s and recommenda t ions of t h e e n t i r e 
p r i o r i t y s e t t i n g p r o c e s s must b e p r e s e n t e d t o a h i g h e r e x e c u t i v e l e v e l 
a s i n p u t s t o t h e a c t u a l d e c i s i o n , t h e e x e c u t i v e l e v e l shou ld p a r t i c i ­
p a t e i n i f n o t d i c t a t e t h e s e l e c t i o n of p a n e l members. At t h e same 
t i m e , however , e f f o r t s s h o u l d be made t o a s s u r e a r e a s o n a b l y u n b i a s e d 
mix of p a r t i c i p a n t s w i t h e x p e r t knowledge i n a l l a s p e c t s of t h e s u b j e c t 
a c t i v i t i e s . The b a s i c membership of t h e p a n e l s h o u l d i n c l u d e r e p r e ­
s e n t a t i v e s of t h e a d m i n i s t r a t i o n , t h e m e d i c a l s t a f f , and t h e computer 
s y s t e m s s t a f f . A d d i t i o n a l r e p r e s e n t a t i o n of h o s p i t a l - w i d e p l a n n i n g 
s t a f f s and h o s p i t a l d e p a r t m e n t s t o be s p e c i f i c a l l y a f f e c t e d s h o u l d be 
t r a d e d of f a g a i n s t t h e i n c r e a s i n g c o m p l e x i t y of c o n s e n s u s f o r m u l a t i o n 
w i t h i n c r e a s i n g numbers of p a r t i c i p a n t s . 
Depar tment h e a d s and o t h e r i n d i v i d u a l s h i g h l y k n o w l e d g e a b l e i n 
s p e c i f i c i n f o r m a t i o n s u b s y s t e m s shou ld form s u b c o m m i t t e e s t o e v a l u a t e 
t h e r e l a t i v e m e r i t s of m u t u a l l y e x c l u s i v e a p p l i c a t i o n s a f f e c t i n g t h e i r 
own f u n c t i o n a l a r e a s and t o r e p o r t t h e i r a n a l y s i s and r ecommenda t ions 
a s i n p u t s t o t h e p r i m a r y HIS p l a n n i n g c o m m i t t e e . 
E v a l u a t i o n P r o c e d u r e s 
Once t h e e v a l u a t o r s have been s e l e c t e d and have p a r t i c i p a t e d i n 
b o t h t h e model deve lopmen t and t h e a p p l i c a t i o n s c r e e n i n g and a n a l y s i s 
a c t i v i t i e s d e s c r i b e d i n t h i s c h a p t e r , t h e s p e c i f i c p r o c e d u r e s f o r t h e i r 
u s e of t h e model i n e v a l u a t i n g t h e c a n d i d a t e a p p l i c a t i o n s must be 
d e v e l o p e d and a c c o m p l i s h e d . A l though f r e e d i s c u s s i o n of t h e c r i t e r i a , 
model s t r u c t u r e , and a p p l i c a t i o n a n a l y s e s s h o u l d be e n c o u r a g e d t h r o u g h o u t 
53 
t h e model deve lopmen t and a p p l i c a t i o n d e s c r i p t i o n p h a s e s t o p romote 
an exchange of v i e w p o i n t s and c o n s i d e r a t i o n s among p a n e l members , 
c o l l a b o r a t i o n and d i s c u s s i o n r e g a r d i n g d i r e c t e v a l u a t i o n s shou ld be 
a v o i d e d . The p e r m i s s i o n of such d i s c u s s i o n d u r i n g t h e f i n a l w e i g h t i n g 
and s c o r i n g a c t i v i t i e s m i g h t b i a s t h e r e s u l t s i n f a v o r of t h e most 
p rominen t o r p e r s u a s i v e member ' s e v a l u a t i o n s . T h i s i s t h e p r i m a r y 
r e a s o n f o r r e q u i r i n g i n d i v i d u a l s c o r e s from each e v a l u a t o r r a t h e r 
t h a n o b t a i n i n g a commi t t ee c o n s e n s u s t h r o u g h d i s c u s s i o n , d e b a t e , a n d 
p e r s u a s i o n . 
The c r i t e r i o n w e i g h t i n g i s d e t e r m i n e d f i r s t u s i n g a method 
s e l e c t e d from t h o s e p r e v i o u s l y l i s t e d . Nex t , each e v a l u a t o r i s g i v e n 
a s c o r i n g s h e e t such a s t h e one shown i n F i g u r e 5 f o r t h e p r e v i o u s l y 
d e s c r i b e d example m o d e l . Each e v a l u a t o r t h e n e v a l u a t e s t h e a p p l i c a t i o n s 
by each c r i t e r i o n and p l a c e s h i s r e l a t i v e s c o r e i n t h e i n d i c a t e d s p a c e . 
Because most c r i t e r i a r e q u i r e r e l a t i v e e v a l u a t i o n s among a p p l i c a t i o n s , 
each c r i t e r i o n s h o u l d be a n a l y z e d a g a i n s t a l l a p p l i c a t i o n s b e f o r e t h e 
n e x t c r i t e r i o n i s c o n s i d e r e d . 
A f t e r a l l i n d i v i d u a l s c o r e s have b e e n a s s i g n e d , t h e y s h o u l d be 
a n a l y z e d t o s t u d y how much s c o r i n g v a r i a n c e e x i s t s among i n d i v i d u a l 
e v a l u a t o r s . I f l i t t l e v a r i a n c e i s p r e s e n t , t h e s c o r e s s h o u l d be a v e r a g e d 
and t h e median s c o r e s t h e n u s e d i n c a l c u l a t i n g t h e e f f e c t i v e n e s s 
v a l u e f o r each a p p l i c a t i o n . I f , however , c o n s i d e r a b l e e v a l u a t o r v a r i ­
ance i s f o u n d , i t may be n e c e s s a r y t o r e c o n s i d e r t h e c r i t e r i o n s c o r e s 
i n t h e a r e a s h a v i n g t h e h i g h e s t v a r i a n c e . A method of such i t e r a t i v e 
e v a l u a t i o n by p a n e l s of e x p e r t s , t h e D e l p h i a p p r o a c h , h a s r e c e i v e d c o n ­
s i d e r a b l e n o t i c e i n t h e l i t e r a t u r e ( 5 , 9 , 3 8 ) . A l though t i m e consuming 
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and cumbersome t o a d m i n i s t e r , t h e a p p r o a c h o f f e r s t h e a d v a n t a g e s of 
o b t a i n i n g e x p l a n a t i o n s of ex t r eme s c o r e s and a l l o w i n g each e v a l u a t o r 
t o r e v i e w t h e a v e r a g e s c o r e s and e x p l a n a t i o n s b e f o r e r e s c o r i n g . 
A g a i n , c a r e i s t a k e n t o a v o i d b i a s due t o a p r ominen t o r p e r s u a s i v e 
e v a l u a t o r ; t h e names of t h e s c o r e r s a r e n o t i d e n t i f i e d w i t h t h e 
e x p l a n a t i o n s or s c o r e s . Because of t h e t i m e r e q u i r e m e n t s of t h e 
D e l p h i a p p r o a c h and t h e l a r g e number of s c o r e s a s s i g n e d i n t h e HIS 
e v a l u a t i o n , t h e t e c h n i q u e a p p e a r s t o be i m p r a c t i c a l f o r w i d e - s c a l e 
u s e i n r e s c o r i n g t h e a p p l i c a t i o n s . However, where t h e r e a r e o n l y a 
few c r i t i c a l s c o r e s h a v i n g wide e v a l u a t o r v a r i a n c e , t h e u s e of D e l p h i 
may be w a r r a n t e d . I d e n t i f i c a t i o n of such c r i t i c a l c r i t e r i o n s c o r e s 
i s d i s c u s s e d i n t h e s e n s i t i v i t y a n a l y s i s s e c t i o n of t h i s c h a p t e r . 
S e l e c t i o n Among M u t u a l l y E x c l u s i v e A p p l i c a t i o n s 
Because s e v e r a l a l t e r n a t i v e a p p l i c a t i o n s f o r t h e same i n f o r m a ­
t i o n s u b s y s t e m and f u n c t i o n may s u r v i v e t h e s c r e e n i n g p r o c e s s and 
e n t e r t h e s c o r i n g model e v a l u a t i o n , a s e l e c t i o n among such m u t u a l l y 
e x c l u s i v e a p p l i c a t i o n s must be made b e f o r e p r i o r i t y r a n k i n g s can b e 
e s t a b l i s h e d among i n d e p e n d e n t a p p l i c a t i o n s . A l though i t may a p p e a r 
l o g i c a l t o b a s e such a s e l e c t i o n s o l e l y upon a c o m p a r i s o n of t h e two 
or more a p p l i c a t i o n s ' c o s t / e f f e c t i v e n e s s r a t i o ' s , t h e r a t i o s e l e c t i o n 
r u l e o f t e n r e s u l t s i n suboptimum c h o i c e s , s i n c e i t n e g l e c t s t o c o n s i d e r 
t h e v a l u e of t h e i n c r e m e n t a l d i f f e r e n c e s i n b o t h c o s t s and b e n e f i t s of 
t h e a p p l i c a t i o n s ( 1 3 , 2 0 , 3 6 ) . A more p r o p e r s e l e c t i o n method i s based 
upon an a n a l y s i s of t h e " i n c r e m e n t a l i n v e s t m e n t , " r e p r e s e n t i n g t h e 
d i f f e r e n c e s b e t w e e n t h e two a p p l i c a t i o n s . The i n c r e m e n t a l c o s t / 
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e f f e c t i v e n e s s r a t i o , found by d i v i d i n g the c o s t d i f f e r e n t i a l by t h e 
e f f e c t i v e n e s s d i f f e r e n t i a l , i s compared t o a maximum a c c e p t a b l e c o s t / 
e f f e c t i v e n e s s r a t i o , t h e MAR, t o d e t e r m i n e t h e a c c e p t a b i l i t y of t h e 
i n c r e m e n t a l i n v e s t m e n t . For example , two a p p l i c a t i o n s , A and B, h a v i n g 
deve lopmen t c o s t s , C. and Cn (C. > C ) and e f f e c t i v e n e s s v a l u e s , E . and 
E , would form an i n c r e m e n t a l a p p l i c a t i o n A-B w i t h a c o s t / e f f e c t i v e n e s s 
r a t i o of ~ . A p p l i c a t i o n A would t h e n be s e l e c t e d i f t h e i n c r e -
E A " E B 
m e n t a l r a t i o were g r e a t e r t h a n z e r o b u t l e s s t h a n t h e MAR. A p p l i c a t i o n 
B would be s e l e c t e d f o r r a t i o v a l u e s l e s s t han z e r o or g r e a t e r t h a n t h e 
MAR. I f t h e r a t i o were z e r o , t h e a p p l i c a t i o n w i t h t h e g r e a t e r e f f e c ­
t i v e n e s s v a l u e would be c h o s e n . For more t h a n two m u t u a l l y e x c l u s i v e 
a p p l i c a t i o n s , an i n c r e m e n t a l a n a l y s i s i s f i r s t made f o r t h e two 
p r o p o s a l s w i t h t h e l o w e s t deve lopment c o s t s . The a p p l i c a t i o n s e l e c t e d 
from t h e i n i t i a l a n a l y s i s would t h e n be s i m i l a r l y compared w i t h t h e 
n e x t l o w e s t c o s t p r o p o s a l . Such i t e r a t i o n s would c o n t i n u e u n t i l t h e 
l i s t of m u t u a l l y e x c l u s i v e a p p l i c a t i o n s i s e x h a u s t e d . 
A l t h o u g h t h e o r e t i c a l l y s t r a i g h t f o r w a r d , i n p r a c t i c e t h e i n c r e m e n t a l 
a n a l y s i s method i s c o m p l i c a t e d by t h e d i f f i c u l t y of e s t a b l i s h i n g t h e 
MAR. S ince t h e e f f e c t i v e n e s s r a t i n g i s r e l a t i v e o n l y t o t h o s e a p p l i c a ­
t i o n s b e i n g e v a l u a t e d by t h e s p e c i f i c s c o r i n g model i n u s e , no u n i v e r ­
s a l l y a c c e p t a b l e maximum r a t i o can be e s t a b l i s h e d . I n s t e a d , t h e i n c r e ­
m e n t a l r a t i o s h o u l d be compared w i t h t h e c o s t / e f f e c t i v e n e s s r a t i o s of 
o t h e r a p p l i c a t i o n s known t o be a c c e p t a b l e . Such c o m p a r i s o n s would 
b u i l d s u f f i c i e n t i n s i g h t s t o d e c i d e upon t h e a c c e p t a b i l i t y of t h e 
i n c r e m e n t a l a p p l i c a t i o n and hence would a l l o w f o r s e l e c t i o n among t h e 
m u t u a l l y e x c l u s i v e p r o p o s a l s . 
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P r i o r i t y Ranking of C a n d i d a t e HIS A p p l i c a t i o n s 
F o r t u n a t e l y , t h e d i f f i c u l t i e s w i t h t h e r a t i o s e l e c t i o n method 
f o r m u t u a l l y e x c l u s i v e a l t e r n a t i v e s do n o t a p p l y t o t h e p rob lem of HIS 
p r i o r i t y r a n k i n g . S ince a l l a p p l i c a t i o n s e l l i g i b l e f o r p r i o r i t y 
a s s i g n m e n t s a r e s u b s t a n t i a l l y i n d e p e n d e n t , t h e s e l e c t i o n of one a t 
a h i g h p r i o r i t y does n o t p r e c l u d e t h e l a t e r i m p l e m e n t a t i o n of any 
o t h e r ; o n l y t h e o r d e r o r i m p l e m e n t a t i o n i s i n v o l v e d . For t h a t r e a s o n , 
t h e a s s i g n m e n t of p r i o r i t i e s a c c o r d i n g t o i n c r e a s i n g c o s t / e f f e c t i v e n e s s 
r a t i o s w i l l l e a d t o t h e m a x i m i z a t i o n of b e n e f i t s a t t a i n e d f o r d e v e l o p ­
ment d o l l a r s expended assuming a c o n s t a n t p r o p o r t i o n a l i t y be tween 
deve lopmen t c o s t s and deve lopment t i m e . As m e n t i o n e d p r e v i o u s l y , t h i s 
i s t r u e o n l y i f t h e t i m e v a l u e of b e n e f i t s i s n o t c o n s i d e r e d . F u r t h e r 
d i s c u s s i o n r e g a r d i n g t h e s e a s s u m p t i o n s i s p r e s e n t e d l a t e r i n t h i s 
c h a p t e r ( p . 60 ) . 
A l though t h e c o s t / e f f e c t i v e n e s s v a l u e s do p r o v i d e an o v e r a l l 
e v a l u a t i o n of each a p p l i c a t i o n and a l o g i c a l method of r a n k i n g them 
f o r i m p l e m e n t a t i o n , t h e p r i m a r y p u r p o s e of t h e s c o r i n g model s h o u l d 
u s u a l l y be n o t t o r i g i d l y f i x t h e i m p l e m e n t a t i o n s c h e d u l e , b u t r a t h e r 
t o s y s t e m a t i c a l l y s t r u c t u r e t h e c o m p r e h e n s i v e a n a l y s i s of a l l f a c t o r s 
r e l e v a n t t o p r i o r i t y d e t e r m i n a t i o n and t o s h a r p e n t h e i n s i g h t s , i n t u i t i o n 
and judgement of t h e d e c i s i o n m a k e r s . I n t h i s r e g a r d , t h e n u m e r i c a l 
s c o r i n g model r e s u l t s s e r v e o n l y as t h e b a s i c f o u n d a t i o n and framework 
f o r t h e d e t e r m i n a t i o n of t h e i m p l e m e n t a t i o n s c h e d u l e , w h i l e t h e f i n a l 
r ecommenda t ions a r e made by t h e commi t t ee a f t e r a n a l y s i s of b o t h t h e 
s c o r i n g model r e s u l t s and t h o s e c o n s i d e r a t i o n s which a r e o m i t t e d by 
t h e model l i m i t a t i o n s . These c o n s i d e r a t i o n s a r e d i s c u s s e d f u r t h e r i n 
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C h a p t e r V. 
S e n s i t i v i t y A n a l y s i s 
The p u r p o s e of s e n s i t i v i t y a n a l y s i s of t h e s c o r i n g model r e s u l t s 
i s t o d e t e r m i n e i f sma l l changes i n e i t h e r t h e s t r u c t u r e or s c o r i n g of 
t h e model would a f f e c t t h e r e s u l t i n g e v a l u a t i o n s and p r i o r i t y r a n k i n g s . 
I t i s a u s e f u l p a r t of t h e p r i o r i t y s e t t i n g me thodo logy f o r two r e a s o n s . 
F i r s t , i t i s a t e s t of t h e s c o r i n g m o d e l ' s a b i l i t y t o r e p r e s e n t t h e 
a p p r o p r i a t e i m p o r t a n c e r e l a t i o n s h i p s among t h e c r i t e r i a a s p e r c e i v e d 
by t h e p l a n n i n g c o m m i t t e e . I f t h e model r e s u l t s t u r n o u t t o be h i g h l y 
s e n s i t i v e t o c r i t e r i a deemed r e l a t i v e l y u n i m p o r t a n t o r t o be i n s e n s i t i v e 
t o h i g h l y i m p o r t a n t c r i t e r i a , t h e model s t r u c t u r e or c r i t e r i o n w e i g h t ­
i n g s s h o u l d be a d j u s t e d t o b e t t e r r e p r e s e n t t h e d e s i r e d i m p o r t a n c e of 
e ach f a c t o r . The second u s e f u l a s p e c t of s e n s i t i v i t y a n a l y s i s i n v o l v e s 
a form of s i g n i f i c a n c e t e s t i n g among c l o s e l y r a t e d a p p l i c a t i o n s . I f 
two a p p l i c a t i o n s r e c e i v e c l o s e b u t d i f f e r e n t o v e r a l l c o s t / e f f e c t i v e n e s s 
r a t i n g s , i t may be i m p o r t a n t t o know w h e t h e r o r n o t t h e d i f f e r e n c e i s 
s i g n i f i c a n t . I n such a c a s e , i f s m a l l changes i n v a r i o u s c r i t e r i o n 
s c o r e s r e s u l t e d i n c h a n g e s i n t h e r a n k i n g of t h e two a p p l i c a t i o n s , t h e i r 
d i f f e r e n c e s would be c o n s i d e r e d r e l a t i v e l y i n s i g n i f i c a n t and t h e i r 
o r d e r of i m p l e m e n t a t i o n would be of l i t t l e c o n s e q u e n c e . Such i n f o r m a ­
t i o n s h o u l d be v a l u a b l e t o t h e p l a n n i n g team or o t h e r d e c i s i o n makers 
i n i n t e r p r e t i n g t h e s i g n i f i c a n c e of t h e c o s t / e f f e c t i v e n e s s r a n k i n g and 
c o n v e r t i n g i t i n t o an a c t u a l i m p l e m e n t a t i o n s c h e d u l e . 
The p r i m a r y b e n e f i t s a v a i l a b l e from s t u d y of s c o r i n g model 
r e s u l t s can be o b t a i n e d t h r o u g h t h e c a r e f u l d e s i g n and r e v i e w of a 
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r e l a t i v e l y s i m p l e s e n s i t i v i t y a n a l y s i s a s d e s c r i b e d f o r t h e model 
r e s u l t s of t h e t r i a l a p p l i c a t i o n i n C h a p t e r V. Such an a n a l y s i s 
would i n c l u d e d e t e r m i n a t i o n s of t h e e f f e c t s of changes i n each 
c r i t e r i o n ' s s c o r e on t h e o v e r a l l c o s t / e f f e c t i v e n e s s r a t i o , a s w e l l 
a s c a l c u l a t i o n s of t h e changes i n each i n d i v i d u a l c r i t e r i o n ' s s c o r e s 
n e c e s s a r y t o c a u s e a r e v e r s a l o r change i n t h e p r i o r i t y r a n k i n g s . 
These r a n k - r e v e r s i n g s c o r e changes c o u l d t h e n be m a t h e m a t i c a l l y 
r e l a t e d t o t h e v a r i a t i o n of c r i t e r i o n s c o r e s among t h e e v a l u a t o r s i n 
o r d e r t o a s s e s s t h e p r o b a b i l i t y of t h e i r o c c u r r e n c e due t o f u r t h e r 
c o n s i d e r a t i o n and c o n v e r g e n c e of t h e s c o r i n g p a n e l . I n t h i s way, 
t h o s e c r i t i c a l c r i t e r i a which w a r r a n t f u r t h e r a n a l y s i s c o u l d be 
i d e n t i f i e d and p u r s u e d u s i n g t h e D e l p h i r e s c o r i n g t e c h n i q u e d e s c r i b e d 
p r e v i o u s l y . F u r t h e r d i s c u s s i o n of t h e d e s i g n of s e n s i t i v i t y a n a l y s i s 
and t h e c o n c l u s i o n s t o be drawn from them a r e i n c l u d e d i n t h e f o l l o w i n g 
c h a p t e r ' s d e s c r i p t i o n of t h e t r i a l a p p l i c a t i o n of t h e m e t h o d o l o g y . 
S c o r i n g Model M a i n t e n a n c e and Reuse Over Time 
As d i s c u s s e d i n C h a p t e r I I I , t h e d e s c r i b e d p r i o r i t y s e t t i n g me thod­
o l o g y s h o u l d be r e a p p l i e d p e r i o d i c a l l y t h r o u g h o u t t h e HIS deve lopmen t 
p r o c e s s . Each s u c c e s s i v e e v a l u a t i o n s h o u l d be based upon t h e e x i s t i n g 
o v e r h e a d sys t em a t t h e t i m e of e v a l u a t i o n and i s a p p l i c a b l e f o r o n l y 
a r e l a t i v e l y s h o r t p l a n n i n g h o r i z o n of from one t o t h r e e y e a r s . At 
t h e end of such a p e r i o d , t h e a v a i l a b i l i t y of new a p p l i c a t i o n s , s u b ­
s t a n t i a l changes i n t h e s y s t e m o v e r h e a d , o r changes i n t h e need f o r 
improvements i n t h e h o s p i t a l would w a r r a n t a r e a s s e s s m e n t of p r i o r i t i e s 
and an u p d a t e of t h e i m p l e m e n t a t i o n s c h e d u l e . 
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F o r t u n a t e l y , each e v a l u a t i o n i t e r a t i o n does n o t r e q u i r e a c o m p l e t e 
r e d e s i g n of t h e s c o r i n g mode l . I f p r o p e r l y d e v e l o p e d i n i t i a l l y , t h e 
c r i t e r i o n h i e r a r c h y and d e s c r i p t i o n s s h o u l d u n d e r g o l i t t l e o r no 
change t h r o u g h o u t t h e HIS d e v e l o p m e n t . F u r t h e r m o r e , c o n t i n u e d u s e 
of t h e model s h o u l d a l l o w c e r t a i n r e f i n e m e n t s i n i t s a p p l i c a t i o n . One 
such improvement would i n v o l v e t h e r e e s t i m a t i o n of c r i t e r i o n p e r f o r m a n c e 
d i s t r i b u t i o n s b a s e d upon t h e r e s u l t s of t h e p r e v i o u s e v a l u a t i o n s of 
o t h e r HIS a p p l i c a t i o n s u s i n g t h e same s c o r i n g m o d e l . 
A l t h o u g h changes i n t h e c r i t e r i a t h e m s e l v e s would be e x p e c t e d t o 
be i n f r e q u e n t , each r e a p p l i c a t i o n of t h e s c o r i n g model shou ld i n v o l v e a 
r e w e i g h t i n g of t h e c r i t e r i a t o r e f l e c t any changes i n t h e i r r e l a t i v e 
i m p o r t a n c e s due t o s h i f t s i n program e m p h a s i s . Of c o u r s e , a l l a p p l i c a ­
t i o n s would have t o be r e s c o r e d f o r a l l c r i t e r i a u s i n g u p d a t e d d e s c r i p ­
t i o n s of t h e i r e x p e c t e d p e r f o r m a n c e l e v e l s and c o s t e s t i m a t e s . 
P o t e n t i a l Model Improvements 
I n t h e p r e v i o u s s e c t i o n s of t h i s c h a p t e r , t h e g u i d e l i n e s and 
c o n s i d e r a t i o n s t o be f o l l o w e d i n d e v e l o p i n g and u s i n g a s c o r i n g model 
f o r HIS p r i o r i t y s e t t i n g have been d e s c r i b e d and e x p l a i n e d . For 
example and d e m o n s t r a t i o n , t h e u s e of t h e s e p r o c e d u r e s have been 
f u r t h e r i l l u s t r a t e d i n t h e t r i a l a p p l i c a t i o n of t h e me thodo logy 
p r e s e n t e d i n C h a p t e r V. The u s e of t h e s e g u i d e l i n e s t o o b t a i n an 
o p t i m a l i m p l e m e n t a t i o n s c h e d u l e i s b a s e d , however , on c e r t a i n s i m p l i f y ­
i n g a s s u m p t i o n s which may n o t be r e a l i s t i c i n a l l c a s e s and which 
s h o u l d be of c o n c e r n t o f u t u r e u s e r s of t h e m e t h o d o l o g y . One such 
a s s u m p t i o n r e q u i r e s t h a t deve lopmen t c o s t s and deve lopment t i m e s 
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mus t m a i n t a i n a c o n s t a n t p r o p o r t i o n a l i t y f o r a l l a p p l i c a t i o n s . T h i s 
means t h a t i f one a p p l i c a t i o n c o s t s t w i c e as much t o d e v e l o p a s 
a n o t h e r i t s h o u l d a l s o r e q u i r e t w i c e a s much deve lopment t i m e . S i n c e 
t h e a p p l i c a t i o n s ' deve lopmen t c o s t s i n any one p l a n n i n g h o r i z o n a r e 
d e t e r m i n e d p r i m a r i l y by t h e s a l a r i e s of t h e deve lopment s t a f f and i f 
p u r e l y s e q u e n t i a l i m p l e m e n t a t i o n i s a s sumed , t h i s a s s u m p t i o n a p p e a r s 
v i a b l e . However, i f t h e i n c r e m e n t a l equ ipment c o s t s f o r a p a r t i c u l a r 
a p p l i c a t i o n i s d i s p r o p o r t i o n a l t o t h e s t a f f c o s t s d u r i n g i t s d e v e l o p ­
m e n t a l p e r i o d , t h e c o s t - t i m e p r o p o r t i o n a l i t y a l s o changes and t h e 
p r i o r i t y r a n k i n g s r e s u l t i n g from t h e s c o r i n g model would n o t be 
d i r e c t l y a p p l i c a b l e . 
An example of such a s i t u a t i o n i s d e s c r i b e d b e l o w : 
Development Development B e n e f i t s 
A p p l i c a t i o n Time Cos t p e r Year 
A 1 y e a r $1000 100b 
B 1 y e a r $ 500 50b 
Al though b o t h of t h e two a p p l i c a t i o n s have c o s t / e f f e c t i v e n e s s 
r a t i o s of 1 0 . 0 , and h e n c e , i d e n t i c a l s c o r i n g model r a n k i n g s , t h e 
o r d e r of t h e i r i m p l e m e n t a t i o n can be shown t o be s i g n i f i c a n t . 
F i g u r e 6 i l l u s t r a t e s t h e c a s h and b e n e f i t f lows f o r t h e two 
p o s s i b l e i m p l e m e n t a t i o n s c h e d u l e s , a s suming t h a t b e n e f i t s b e g i n a c c r u i n g 
o n l y a f t e r f u l l i m p l e m e n t a t i o n i s a c c o m p l i s h e d . I f a p p l i c a t i o n A i s 
implemented f i r s t , t h e c u m u l a t i v e b e n e f i t s a t t h e end of t h e t h i r d 
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would y i e l d o n l y 2 0 0 . T h e r e f o r e t h e o r d e r of i m p l e m e n t a t i o n of t h e 
two a p p l i c a t i o n s would a p p e a r s i g n i f i c a n t . For t h i s r e a s o n , t h e 
p l a n n i n g commi t t ee s h o u l d n o t e where t h e c o n s t a n t p r o p o r t i o n a l i t y 
a s s u m p t i o n a p p e a r s u n t e n a b l e and shou ld a d j u s t t h e s c o r i n g model 
r e s u l t s a p p r o p r i a t e l y by f a v o r i n g p r o j e c t s w i t h h i g h e r t h a n a v e r a g e 
c o s t t o t i m e r a t i o s . 
Even where t h e c o s t - t i m e p r o p o r t i o n a l i t y i s c o n s t a n t , c o n s i d e r a ­
t i o n of t h e t i m e v a l u e of b e n e f i t s may a f f e c t t h e a p p l i c a t i o n p r i o r i ­
t i e s . I f a p p l i c a t i o n A i n t h e above a n a l y s i s were a s s i g n e d a d e v e l o p ­
ment t ime of two y e a r s r a t h e r t h a n o n e , t h e p r o p o r t i o n a l i t y a s s u m p t i o n 
would be met and t h e a c c u m u l a t e d b e n e f i t s a f t e r t h e f o u r t h y e a r would 
be 250 f o r e i t h e r a l t e r n a t i v e . However, i f t h e v a l u e of f u t u r e 
b e n e f i t s were d i s c o u n t e d , s a y 10 p e r c e n t p e r y e a r , i n a manner s i m i l a r 
t o t h a t u s e d i n t i m e v a l u e of money c o n s i d e r a t i o n s , a p r e s e n t w o r t h 
a n a l y s i s would a l l o w t h e c u m u l a t i v e v a l u e of b e n e f i t s a t t h e end of 
t h e f o u r t h y e a r f o r each a l t e r n a t i v e s c h e d u l e t o be c a l c u l a t e d a s 
f o l l o w s : 
100 150 
PW. = r + - = 177 .6 
A'* ( l . l O r ( l . i o r 
and 
50 50 150 
PW = + + = 181 .34 
B A 2 3 4 x J H 
, A ( 1 . 1 0 r ( l . l O r ( 1 . 1 0 ) 
T h e r e f o r e , s i n c e t h e o b j e c t i v e of t h e p r i o r i t y s c h e d u l e i s 
t o maximize t h e v a l u e of t h e b e n e f i t s o b t a i n e d p e r deve lopment d o l l a r , 
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and s i n c e t h e f low of deve lopmen t c o s t s does n o t v a r y w i t h t h e c h o i c e 
of t h e s c h e d u l e , t h e i m p l e m e n t a t i o n of p r o j e c t B f i r s t i s i n d i c a t e d . 
A l though no p r o c e d u r e f o r d i r e c t l y c o n s i d e r i n g d i s c o u n t s f o r 
f u t u r e b e n e f i t s i s i n c o r p o r a t e d i n t o t h e HIS p r i o r i t y m e t h o d o l o g y , 
t h e p l a n n i n g commi t t ee s h o u l d make such c o n s i d e r a t i o n s s u b j e c t i v e l y 
and a d j u s t t h e i m p l e m e n t a t i o n a c c o r d i n g l y . The deve lopment of a 
scheme f o r t h e d i r e c t i n c l u s i o n of d i s p r o p o r t i o n a t e c o s t - t i m e r e l a ­
t i o n s h i p s and b e n e f i t s d i s c o u n t s w i t h i n t h e a n a l y t i c a l p o r t i o n of t h e 
me thodo logy i s recommended a s a f e r t i l e a r e a f o r a d d i t i o n a l r e s e a r c h . 
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CHAPTER V 
DEMONSTRATION OF METHODOLOGY 
As d i s c u s s e d i n C h a p t e r I I I , t h e p u r p o s e of t h e me thodo logy 
d e m o n s t r a t i o n i s t o e x p l a i n b e t t e r how t h e g e n e r a l g u i d e l i n e s and 
p r o c e d u r e s p r o p o s e d i n t h e me thodo logy a r e t o be f o l l o w e d i n d e s i g n i n g 
and u s i n g a s c o r i n g model t o e s t a b l i s h HIS p r i o r i t i e s . The d e m o n s t r a t i o n 
was a c c o m p l i s h e d by u s i n g members of t h e HIS p l a n n i n g commi t t ee of t h e 
M e d i c a l C o l l e g e of G e o r g i a t o d e s i g n and u s e a s c o r i n g model f o r 
e v a l u a t i n g s e v e r a l a p p l i c a t i o n s t o a mock h o s p i t a l ' s r e a l - t i m e i n f o r ­
m a t i o n s y s t e m and t o d e t e r m i n e t h e i r i m p l e m e n t a t i o n p r i o r i t i e s . 
D e s c r i p t i o n of Mock H o s p i t a l 
Because no a v a i l a b l e h o s p i t a l was f a r enough advanced i n t h e i r 
HIS p l a n n i n g t o r e q u i r e p r i o r i t y d e t e r m i n a t i o n s among a l t e r n a t i v e 
a p p l i c a t i o n s a t t h e t i m e of t h i s r e s e a r c h , i t was d e c i d e d t o u s e a 
mock h o s p i t a l i n t h e d e m o n s t r a t i o n of t h e m e t h o d o l o g y . The h o s p i t a l 
was d e s i g n a t e d a s a 400 bed n o n - t e a c h i n g f a c i l i t y o f f e r i n g a t y p i c a l 
mix of m e d i c a l and s u r g i c a l s e r v i c e s a s summarized i n F i g u r e 7 . 
I t was assumed t h a t t h e h o s p i t a l had p r e v i o u s l y d e v e l o p e d a 
s u b s t a n t i a l ba t ch -mode computer c a p a b i l i t y and c u r r e n t l y had o p e r a ­
t i o n a l a p p l i c a t i o n s i n p a y r o l l , p a t i e n t b i l l i n g / a c c o u n t s r e c e i v a b l e , 
g e n e r a l l e d g e r , and a c c o u n t s p a y a b l e . The h o s p i t a l had d e v e l o p e d t h e 
b a t c h - m o d e s y s t e m u s i n g an i n - h o u s e a p p r o a c h and m a i n t a i n e d a l a r g e 
computer s y s t e m s s t a f f w i t h which t o b e g i n a d d i t i o n a l d e v e l o p m e n t a l 
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A. INPATIENTS 
B e d s : 
Occupancy: 
C e n s u s : 
400 
90 p e r c e n t 
360 
A d m i s s i o n s : 16 ,500 
Average L e n g t h of S t a y : 8 days 
P a t i e n t Mix: 
Med ica l 
S u r g i c a l 
OB-GYN 
P e d i a t r i c 
ICU/CCU: 
36 p e r c e n t 
31 p e r c e n t 
14 p e r c e n t 
19 p e r c e n t 
20 b e d s 
B . OUTPATIENTS 
G e n e r a l C l i n i c : 
Emergency Room: 
S p e c i a l t y C l i n i c s -
T o t a l 
2 5 , 0 0 0 v i s i t s / y e a r 
9 ,000 v i s i t s / y e a r 
2 0 , 0 0 0 v i s i t s / y e a r 
5 4 , 0 0 0 v i s i t s / y e a r 
F i g u r e 7 . Summary of Mock H o s p i t a l S e r v i c e s . 
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e f f o r t s . I n a d d i t i o n , i t was assumed t h a t t h e h o s p i t a l had p r e v i o u s l y 
u n d e r t a k e n a f e a s i b i l i t y s t u d y which had e s t a b l i s h e d t h e c o s t - j u s t i f i ­
c a t i o n f o r a r e a l - t i m e , p a t i e n t - o r i e n t e d i n f o r m a t i o n s y s t e m and had 
g e n e r a t e d a f u l l commitment f o r such a s y s t e m ' s d e v e l o p m e n t . I t was 
assumed t h a t t h e d e c i s i o n s r e g a r d i n g t h e b a s i c t y p e of s y s t e m t o be 
d e s i g n e d and t h e i n i t i a l s e l e c t i o n of t h e o v e r h e a d equ ipment had b e e n 
d e t e r m i n e d p r i o r t o t h e a p p l i c a t i o n of t h e m e t h o d o l o g y . As men t ioned 
i n C h a p t e r I I I , any s p e c i f i c equ ipmen t or s o f t w a r e which was needed 
by a l l o r most of t h e c a n d i d a t e a p p l i c a t i o n s was c o n s i d e r e d p a r t of 
t h e o v e r h e a d s y s t e m . 
The sys t em was t o have c a t h o d e r a y t u b e d i s p l a y s and k e y b o a r d 
i n p u t d e v i c e s and p r i n t e r s i n each r e m o t e , o n - l i n e t e r m i n a l . I n i t i a l l y , 
a minimum number of such t e r m i n a l s we re t o be p l a c e d i n t h e n u r s i n g 
u n i t s , t h e m e d i c a l r e c o r d d e p a r t m e n t , and o t h e r a r e a s h a v i n g s u b s t a n ­
t i a l i n t e r a c t i o n w i t h a l a r g e number of i n f o r m a t i o n f u n c t i o n s . These 
i n i t i a l t e r m i n a l s a r e c o n s i d e r e d a p a r t of t h e ove rhead s y s t e m and 
o n l y t h e a d d i t i o n a l t e r m i n a l s r e q u i r e d by t h e i m p l e m e n t a t i o n of s p e c i f i c 
HIS a p p l i c a t i o n s a r e a p p o r t i o n e d t o t h e a p p l i c a t i o n d e v e l o p m e n t . The 
o p e r a t i n g s o f t w a r e f o r r o u t i n e u s e of t h e t e r m i n a l s a s w e l l a s t h e 
deve lopmen t of t h e f i l e s t r u c t u r e f o r t h e i n d i v i d u a l p a t i e n t r e c o r d 
was assumed t o have been p r e v i o u s l y d e c i d e d and , h e n c e , i n d e p e n d e n t 
of t h e s equence of i m p l e m e n t a t i o n of t h e c a n d i d a t e a p p l i c a t i o n s . 
I n a d d i t i o n t o a d e s c r i p t i o n of t h e b a s i c HIS s t r u c t u r e p l a n n e d 
f o r t h e mock h o s p i t a l , t h e d e s c r i p t i o n s of t h e c u r r e n t o p e r a t i o n and 
p e r f o r m a n c e of t h e i n f o r m a t i o n s u b s y s t e m s were d e v e l o p e d t o p r o v i d e a 
b a s i c p r o f i l e of w o r k l o a d s , p e r f o r m a n c e l e v e l s and g e n e r a l p r o c e d u r e s . 
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T h e s e s u b s y s t e m d e s c r i p t i o n s we re l i m i t e d t o t h e a r e a s of l a b o r a t o r y , 
d i a g n o s t i c r a d i o l o g y and pharmacy f o r t h e p u r p o s e s of t h e d e m o n s t r a t i o n . 
The summary d e s c r i p t i o n s u sed i n t h e d e m o n s t r a t i o n a r e i n c l u d e d a s 
Appendix A. 
These s u b s y s t e m d e s c r i p t i o n s c o n t a i n o n l y t h e b a s i c i n f o r m a t i o n 
needed f o r t h e p r i o r i t y s e t t i n g e v a l u a t i o n ; t h e y do n o t c o n t a i n t h e 
more d e t a i l e d e s t i m a t e s of t r a n s a c t i o n r e q u i r e m e n t s and volumes needed 
i n d e t e r m i n i n g t h e t e c h n i c a l f e a s i b i l i t y of t h e a p p l i c a t i o n s . 
Both q u a n t i t a t i v e and q u a l i t a t i v e a s s e s s m e n t s of p r e s e n t i n f o r ­
m a t i o n s u b s y s t e m s a r e p r e s e n t e d i n t h e d e s c r i p t i o n s . Much of t h i s 
i n f o r m a t i o n would n o r m a l l y be o b t a i n e d from t h e u s e r s of t h e s u b s y s t e m s . 
C a n d i d a t e HIS A p p l i c a t i o n s 
The s u b s y s t e m d e s c r i p t i o n s s e r v e a s t h e b a s i s a g a i n s t which 
improvements o f f e r e d by each HIS c a n d i d a t e a p p l i c a t i o n a r e m e a s u r e d . 
I n g e n e r a l , each measu re or i n d i c a t o r of s u b s y s t e m p e r f o r m a n c e i s 
e s t i m a t e d f o r e a c h a p p l i c a t i o n a s suming t h e a p p l i c a t i o n ' s s u c c e s s f u l 
i m p l e m e n t a t i o n . These e s t i m a t i o n s a r e o b t a i n e d by d e t a i l e d a n a l y s e s 
of t h e s y s t e m r e s p o n s e t i m e s , t r a n s a c t i o n vo lumes and v a r i o u s o t h e r 
d e t e r m i n a n t s . I t i s assumed t h a t such i n f o r m a t i o n would be a c q u i r e d 
i n t h e e a r l i e r s c r e e n i n g s and t e s t s of a p p l i c a t i o n f e a s i b i l i t y . I n 
t h e p r e s e n t e v a l u a t i o n m e t h o d o l o g y , t h e p l a n n i n g team would s i m p l y r e v i e w 
such i n f o r m a t i o n f o r c o m p l e t e n e s s and p o s s i b l e d i s c r e p a n c i e s b e f o r e 
summar iz ing t h e d a t a f o r u s e i n t h e p r i o r i t y d e t e r m i n a t i o n . As i n t h e 
s u b s y s t e m d e s c r i p t i o n s , s u b j e c t i v e comments a r e i n c l u d e d i n t h e 
a p p l i c a t i o n d e s c r i p t i o n s t o r e f l e c t t h e e v a l u a t i o n of each a p p l i c a -
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t i o n by i t s p o t e n t i a l u s e r s i n t h e v a r i o u s h o s p i t a l d e p a r t m e n t s . 
A l though t h e a p p l i c a t i o n d e s c r i p t i o n s u sed i n t h i s d e m o n s t r a ­
t i o n i n c l u d e t h e b a s i c t y p e s of p e r f o r m a n c e i n f o r m a t i o n needed f o r 
p r i o r i t y e v a l u a t i o n , t h e y a r e n o t i n t e n d e d t o be a d e q u a t e f o r d e v e l o p ­
m e n t a l and s y s t e m s d e s i g n p u r p o s e s , n o r do t h e y r e p r e s e n t r e a l i s t i c 
a p p l i c a t i o n s f o r any p a r t i c u l a r h o s p i t a l . Summary d e s c r i p t i o n s of 
t h e d e m o n s t r a t i o n a p p l i c a t i o n s a r e p r e s e n t e d i n Appendix B . They 
i n c l u d e two a l t e r n a t i v e HIS p l a n s f o r t h e l a b o r a t o r y , one f o r p h a r ­
macy, and one f o r r a d i o l o g y . The p e r f o r m a n c e and c o s t e s t i m a t e s a s 
w e l l a s t h e au toma ted p r o c e d u r e s d i s c u s s e d i n t h e s e d e s c r i p t i o n s a r e 
b a s e d p r i m a r i l y upon i n f o r m a t i o n r e g a r d i n g p r e v i o u s l y p l a n n e d HIS 
a p p l i c a t i o n s p r e s e n t e d i n t h e l i t e r a t u r e ( 6 , 4 2 ) , and a r e n o t 
n e c e s s a r i l y a p p r o p r i a t e f o r any p a r t i c u l a r h o s p i t a l wh ich migh t u s e 
t h i s m e t h o d o l o g y . Such e s t i m a t e s would have t o be d e v e l o p e d by each 
i n s t i t u t i o n p e r f o r m i n g HIS p l a n n i n g . 
HIS P l a n n i n g Team 
I n o r d e r t o d e m o n s t r a t e t h e u s e of t h e d e v e l o p e d m e t h o d o l o g y , 
members of a p l a n n i n g commi t t ee f o r HIS a c t i v i t i e s a t t h e Med ica l 
C o l l e g e of G e o r g i a a g r e e d t o d e s i g n and u t i l i z e a s c o r i n g model t o 
e v a l u a t e t h e c a n d i d a t e a p p l i c a t i o n s p r o p o s e d f o r t h e mock h o s p i t a l 
and t o d e t e r m i n e t h e i r i m p l e m e n t a t i o n p r i o r i t i e s . The e v a l u a t i o n 
p a r t i c i p a n t s i n c l u d e d a h o s p i t a l a d m i n i s t r a t o r , a p h y s i c i a n , a compute r 
s y s t e m s a n a l y s t , two h e a l t h sy s t ems e n g i n e e r s and t h e d i r e c t o r of 
h o s p i t a l r e s e a r c h and d e v e l o p m e n t . Each p a r t i c i p a n t had c o n s i d e r a b l e 
knowledge i n b o t h h o s p i t a l o p e r a t i o n s and h o s p i t a l i n f o r m a t i o n s y s t e m s , 
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y e t each p r e s e n t e d a d i f f e r e n t c o m b i n a t i o n of e x p e r i e n c e and e x p e r t i s e . 
I t was d e c i d e d t o e x c l u d e p a r t i c i p a t i o n of i n d i v i d u a l s a s s o c i a t e d w i t h 
o n l y s p e c i f i c a s p e c t s of t h e i n f o r m a t i o n s y s t e m , such a s r e p r e s e n t a ­
t i v e s from each d e p a r t m e n t i n v o l v e d d i r e c t l y i n t h e a p p l i c a t i o n s , f o r 
t h r e e r e a s o n s . F i r s t , t h e a v a i l a b i l i t y of such i n d i v i d u a l s f o r t h e 
d e m o n s t r a t i o n was l i m i t e d ; s e c o n d , t h e i r p a r t i c i p a t i o n would i n c r e a s e 
t h e s i z e of t h e e v a l u a t i o n team making l o g i s t i c a l a r r a n g e m e n t s more 
d i f f i c u l t ; and f i n a l l y , t h e i r b i a s toward t h e i r p a r t i c u l a r s u b s y s t e m 
might a f f e c t t h e e v a l u a t i o n s . Had t h e d e m o n s t r a t i o n i n v o l v e d t h e 
p l a n n i n g of HIS a c t i v i t i e s i n an a c t u a l h o s p i t a l , such i n d i v i d u a l s 
would have been asked t o s u p p l y e v a l u a t i o n i n p u t s t o t h e p l a n n i n g 
commit tee a s d e s c r i b e d e a r l i e r . 
The p l a n n i n g team, w o r k i n g w i t h t h e a u t h o r i n a s e r i e s of f i v e 
m e e t i n g s , d e v e l o p e d a s c o r i n g model a p p r o p r i a t e f o r e v a l u a t i o n of 
a p p l i c a t i o n s f o r t h e mock h o s p i t a l . The f o u r c a n d i d a t e d e s c r i p t i o n s 
were t h e n p r e s e n t e d t o t h e team f o r e v a l u a t i o n u s i n g t h e d e v e l o p e d 
s c o r i n g m o d e l . The s c o r i n g r e s u l t s were u s e d t o compute an i n i t i a l 
i m p l e m e n t a t i o n s c h e d u l e f o r t h e a p p l i c a t i o n s and were r e p o r t e d back 
t o t h e e v a l u a t i o n team. F i n a l l y , t h e team was a sked t o a s s e s s t h e 
f e a s i b i l i t y and v a l u e of t h e me thodo logy a s u s e d i n t h e d e m o n s t r a t i o n 
and t o e v a l u a t e i t s v a r i o u s a s p e c t s . The r e m a i n d e r of t h i s c h a p t e r 
p r e s e n t s a d e s c r i p t i o n of t h e s c o r i n g model d e v e l o p e d by t h e p l a n n i n g 
team and t h e r e s u l t s of i t s a p p l i c a t i o n . A d i s c u s s i o n of t h e p a r t i c i ­
p a n t s ' e v a l u a t i o n of t h e methodo logy i t s e l f i s p r e s e n t e d i n C h a p t e r V I . 
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D e s c r i p t i o n of t h e S c o r i n g Model 
The deve lopment of t h e s c o r i n g model by t h e HIS p l a n n i n g team 
u n d e r w e n t s e v e r a l i t e r a t i v e and o v e r l a p p i n g p h a s e s . Once t h e s p e c i f i c 
p u r p o s e of t h e s c o r i n g model was e s t a b l i s h e d ( i . e . , t o measure t h e 
e x p e c t e d r e l a t i v e improvements i n h o s p i t a l e f f e c t i v e n e s s due t o 
a p p l i c a t i o n i m p l e m e n t a t i o n ) t h e team began t o i d e n t i f y and s e l e c t 
t h e c r i t e r i a r e l e v a n t t o such a m e a s u r e . A l s o , t h e l o g i c a l i n t e r ­
r e l a t i o n s h i p s of t h e c r i t e r i a i n t h e e v a l u a t i o n p r o c e s s were e s t a b ­
l i s h e d . At t h e same t i m e , d e s c r i p t i o n s of t h e c r i t e r i a were d e v e l o p e d 
and t h e s c o r i n g f u n c t i o n s t o be u sed f o r measurement r e l a t i v e t o t h e 
c r i t e r i a w e r e f o r m u l a t e d . The g e n e r a l d i s t r i b u t i o n of p e r f o r m a n c e 
s c o r e s f o r each c r i t e r i o n was t h e n e s t i m a t e d f o r a l l p o t e n t i a l a p p l i ­
c a t i o n s and t h e r e l a t i v e w e i g h t i n g s of a l l c r i t e r i a was d e t e r m i n e d . 
Dur ing t h i s deve lopmen t p r o c e s s , t h e g u i d e l i n e s s u g g e s t e d i n 
C h a p t e r IV were f o l l o w e d and each a s p e c t of t h e model d e s i g n and 
s t r u c t u r e was examined f o r i t s p o s s i b l e e f f e c t upon t h e r e s u l t i n g 
e v a l u a t i o n . 
C r i t e r i o n S e l e c t i o n , D e s c r i p t i o n and H i e r a r c h y D e t e r m i n a t i o n 
I n i t i a l l y , t h e measurement of improvements i n e f f e c t i v e n e s s was 
d i v i d e d i n t o t h e t h r e e a r e a s of (1) d i r e c t improvements i n t h e v a l u e and 
u s e of t h e i n f o r m a t i o n s u b s y s t e m and t h e i r e f f e c t s on t h e h o s p i t a l ; 
(2 ) i n d i r e c t c o n s i d e r a t i o n s , or improvements i n such t h i n g s a s h o s p i t a l 
image and employee m o r a l e ; and (3) changes i n t h e o p e r a t i n g c o s t s of t h e 
s u b s y s t e m s . The h i e r a r c h y t r e e shown i n F i g u r e 8 was t h e n d e v e l o p e d t o 
r e l a t e i n d i v i d u a l c r i t e r i a t o t h e t h r e e c r i t e r i o n g r o u p i n g s . The 
summaries of t h e c r i t e r i o n d e s c r i p t i o n s , s c o r i n g f u n c t i o n s , and p e r -
Need f o r Improvement ( 1 , 1) 
= LINEAR COMBINATION 





(Assuming s u c c e s s f u l 






T i m e l i n e s s ( 1 , 2 , 1) 
2 , 2) 
R e l i a b i l i t y ( 1 , 2 , 3 ) 
C o n t e n t ( 1 , 2 , 4 ) 
E f f e c t on H o s p i t a l Image ( 2 , 1 ) 
C o m p a t i b i l i t y With Data Base ( 2 , 2 ) 
CHANGE IN OPERATING COST (3) 
CHANCE OF SUCCESS (4) 
F i g u r e 8 . D e m o n s t r a t i o n C r i t e r i o n H i e r a r c h y . 
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fo rmance l e v e l d i s t r i b u t i o n s u s e d i n t h e d e m o n s t r a t i o n a r e p r e s e n t e d 
i n Appendix C. 
I t was d e c i d e d t h a t t h e v a l u e of d i r e c t improvements c o u l d b e s t 
be r e p r e s e n t e d by a c o m b i n a t i o n of c r i t e r i a c o n c e r n i n g b o t h t h e need 
f o r improvements and t h e a c t u a l improvements t h e m s e l v e s . I n t u i t i v e l y , 
a m u l t i p l i c a t i v e c o m b i n a t i o n was i n d i c a t e d , a s t h e need f a c t o r shou ld 
d i r e c t l y d i s c o u n t t h e v a l u e r e p r e s e n t e d by t h e measu re of a c t u a l im­
p r o v e m e n t . F u r t h e r , fou r i n d i v i d u a l c r i t e r i a were s e l e c t e d a s b e i n g 
a d d i t i v e f a c t o r s i n t h e measurement of d i r e c t i m p r o v e m e n t s . As shown 
on t h e h i e r a r c h y t r e e , t h e f o u r d i r e c t improvement c r i t e r i a a r e m e a s u r e s 
of t h e r e l a t i v e e f f e c t s of changes i n t i m e l i n e s s , a c c u r a c y , r e l i a b i l i t y , 
and c o n t e n t on t h e v a l u e and u s e of t h e i n f o r m a t i o n i n v o l v e d i n e a c h 
HIS a p p l i c a t i o n . 
The m e a s u r e of t h e i n d i r e c t improvement c o n s i d e r a t i o n s , f o r t h e 
p u r p o s e s of t h e d e m o n s t r a t i o n , i n v o l v e d c r i t e r i a f o r t h e e f f e c t of t h e 
HIS a p p l i c a t i o n on t h e h o s p i t a l ' s image t o b o t h t h e p u b l i c and t h e 
h o s p i t a l s t a f f and t h e d e g r e e of c o m p a t i b i l i t y t h a t t h e d a t a g e n e r a t e d 
would have w i t h t h e deve lopmen t of a management i n f o r m a t i o n s y s t e m and 
d a t a b a n k . I t was a g r e e d t h a t t h i s a r e a of c r i t e r i o n s e l e c t i o n i s 
p a r t i c u l a r l y d e p e n d e n t upon t h e h o s p i t a l ' s u n i q u e e n v i r o n m e n t and 
t h a t t h e r e p r e s e n t a t i v e c r i t e r i a p r o p o s e d h e r e would p r o b a b l y be 
supp l emen ted or r e p l a c e d by v a r i o u s o t h e r s i n most model d e s i g n s . 
The measu re of improvements i n e f f e c t i v e n e s s due t o changes i n 
o p e r a t i n g c o s t was viewed t o be a d i r e c t f u n c t i o n of t h e c h a n g e s them­
s e l v e s . I t was assumed t h a t e s t i m a t e s of such c o s t s would be g e n e r a t e d 
from p r e v i o u s p h a s e s of t h e p l a n n i n g a c t i v i t i e s . 
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The measu re of chance of s u c c e s s was a l s o c o n s i d e r e d a s a 
d e t e r m i n a n t i n t h e e v a l u a t i o n and was g i v e n a m u l t i p l i c a t i v e r e l a ­
t i o n s h i p w i t h t h e a g g r e g a t e of a l l o t h e r c r i t e r i a . For t h e p u r p o s e s 
of t h i s e v a l u a t i o n , chance of s u c c e s s was v iewed a s t h e s u b j e c t i v e 
p r o b a b i l i t y i n t h e minds of t h e e v a l u a t o r s t h a t t h e a p p l i c a t i o n 
would be implemented s u c c e s s f u l l y and a c c e p t e d by t h e h o s p i t a l 
s t a f f and p a t i e n t s w i t h i n t h e e s t i m a t e d deve lopmen t t i m e i n d i c a t e d 
i n t h e a p p l i c a t i o n d e s c r i p t i o n s . A l though t h i s a s s u m p t i o n i g n o r e s 
t h e c o n s i d e r a t i o n of v a r y i n g d e g r e e s of s u c c e s s p o s s i b l e w i t h r e l a ­
t i o n t o each c r i t e r i o n , i t s u s e i n t h e model was deemed n e c e s s a r y 
by t h e p l a n n i n g team t o r e p r e s e n t t h e r i s k s and d i f f i c u l t i e s a s s o ­
c i a t e d w i t h each a p p l i c a t i o n . 
C r i t e r i o n S c o r i n g F u n c t i o n s and D i s t r i b u t i o n E s t i m a t e s 
I t was d e c i d e d by t h e p l a n n i n g commi t t ee t h a t t h e s u b j e c t i v e 
o r d i r e c t a s s e s s m e n t t y p e of s c o r i n g f u n c t i o n d e s c r i b e d i n C h a p t e r IV 
would be r e q u i r e d f o r a l l b u t t h e o p e r a t i n g c o s t c r i t e r i o n . For 
e x a m p l e , a l t h o u g h t h e e s t i m a t e d r e s p o n s e t i m e s and c y c l e t i m e s f o r 
i n f o r m a t i o n o u t p u t s a r e p r e s e n t e d a s q u a n t i t a t i v e i n p u t s t o t h e 
t i m e l i n e s s c r i t e r i o n , t h e e f f e c t o r v a l u e of a change i n such p e r ­
formance l e v e l s i s h i g h l y d e p e n d e n t upon t h e n a t u r e of t h e i n f o r ­
m a t i o n i n v o l v e d and t h e r e f o r e v a r i e s among i n f o r m a t i o n s u b s y s t e m s . 
A c c o r d i n g l y , t h e e f f e c t of a 20 p e r c e n t improvement i n r e s p o n s e t i m e s 
f o r i n p a t i e n t d rug r e q u e s t s migh t be much g r e a t e r t h a n a s i m i l a r 
r e d u c t i o n i n t h e c y c l e t i m e f o r o u t p a t i e n t l a b r e p o r t s , i f t h e l a b 
r e d u c t i o n was i n s u f f i c i e n t t o r e t u r n t h e r e s u l t s t o t h e p a t i e n t 
d u r i n g t h e o r i g i n a l v i s i t . However, i f t h e 20 p e r c e n t l a b o r a t o r y 
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c y c l e t i m e r e d u c t i o n was s u f f i c i e n t t o r e a c h a " t h r e s h o l d " which would 
a l l o w t h e p a t i e n t and d o c t o r t o r e c e i v e t h e l a b o r a t o r y f i n d i n g s d u r i n g 
t h e i n i t i a l v i s i t , t h e v a l u e of t h e change migh t be f a r g r e a t e r t h a n 
t h e c o r r e s p o n d i n g one i n d r u g r e s p o n s e t i m e s . S ince such t h r e s h o l d s 
and t h e i m p o r t a n c e of s i m i l a r changes v a r y s i g n i f i c a n t l y among s u b ­
s y s t e m s , a s i n g l e m a t h e m a t i c a l s c o r i n g f u n c t i o n i s n o t f e a s i b l e f o r 
t h e measurement of t h i s t y p e of c r i t e r i o n o v e r a l l c a n d i d a t e a l t e r n a ­
t i v e s . O the r c r i t e r i a i n t h e mode l , t h o s e m e a s u r i n g i n f o r m a t i o n c o n ­
t e n t , h o s p i t a l image and d a t a b a s e c o m p a t i b i l i t y , a r e even more s u b ­
j e c t i v e i n n a t u r e , h a v i n g fewer q u a n t i t a t i v e i n p u t s , and a l s o r e q u i r e 
t h e d i r e c t a s s e s s m e n t s c o r i n g f u n c t i o n s . 
Ano the r c o n s i d e r a t i o n n e c e s s a r y i n t h e d e s i g n of s c o r i n g f u n c ­
t i o n s i s i n t h e s e l e c t i o n of a c o n t i n u o u s or an i n t e r v a l s c o r i n g s c a l e 
a s d i s c u s s e d i n C h a p t e r IV . I n t h e deve lopment of t h e d e m o n s t r a t i o n 
s c o r i n g m o d e l , t h e e v a l u a t i o n team had d i f f i c u l t y i n e s t a b l i s h i n g such 
i n t e r v a l d e s c r i p t i o n s b e c a u s e of d i s a g r e e m e n t s i n t h e i n t e r p r e t a t i o n 
of t h e i r s e m a n t i c s . A f t e r s e v e r a l a t t e m p t s a t r e s t r u c t u r i n g t h e 
d e s c r i p t i o n s , i t was d e c i d e d t o u t i l i z e a c o n t i n u o u s s c a l e , s u b j e c t i v e 
s c o r i n g f u n c t i o n w i t h o n l y t h e end p o i n t s and one m i d p o i n t i d e n t i f i e d 
by n a r r a t i v e d e s c r i p t i o n s a s shown i n Appendix C. As a r e s u l t , t h e 
s c o r e v a r i a n c e s among e v a l u a t o r s were found t o be h i g h . A l though t h e 
h i g h v a r i a n c e due t o each e v a l u a t o r ' s i n d i v i d u a l i n t e r p r e t a t i o n of 
t h e s c a l e s h o u l d have l i t t l e impac t on t h e o v e r a l l r a n k i n g s i f t h e 
r e l a t i v e d i f f e r e n c e s be tween s c o r e s f o r each a p p l i c a t i o n by each 
e v a l u a t o r a r e r e a s o n a b l y c o n s i s t e n t , i t t e n d s t o c o n f u s e any i n d e p t h 
a n a l y s i s of e l e m e n t a l s c o r e s . 
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The c r i t e r i o n m e a s u r i n g improvements i n e f f e c t i v e n e s s due t o 
c h a n g e s i n t h e o p e r a t i o n c o s t s was a s s i g n e d a s c o r i n g f u n c t i o n which 
was d i r e c t l y r e l a t e d t o t h e c o s t changes t h e m s e l v e s and t h e r e f o r e 
r e q u i r e d no s c o r i n g by t h e e v a l u a t o r s . I t was assumed t h a t t h e c o s t 
d e t e r m i n a t i o n s had b e e n made p r e v i o u s l y and had been r e v i e w e d and 
approved by t h e c o m m i t t e e . 
For each c r i t e r i o n s e l e c t e d i n t h e d e m o n s t r a t i o n a s c o r i n g 
r a n g e was s e t up w i t h a minimum s c o r e of 0 . 0 and a maximum of 1 .0 . 
The r a n g e was i d e n t i c a l f o r each c r i t e r i o n so t h a t t h e m a t h e m a t i c s 
r e q u i r e d t o m a i n t a i n t h e i n t e g r i t y of t h e a s s i g n e d i m p o r t a n c e w e i g h t ­
i n g s of t h e c r i t e r i a c o u l d be s i m p l i f i e d . F u r t h e r , b e c a u s e of t h e 
a b s e n c e of p r i o r i n f o r m a t i o n r e g a r d i n g c r i t e r i o n s c o r e s f o r HIS 
a p p l i c a t i o n s , t h e s c o r i n g d i s t r i b u t i o n s f o r a l l c r i t e r i a were assumed 
normal w i t h a mean of 0 . 5 and a s t a n d a r d d e v i a t i o n of 0 . 1 9 3 8 . With 
such a d i s t r i b u t i o n , t h e p r o b a b i l i t y i s .99 t h a t any random s c o r e 
w i l l f a l l w i t h i n t h e e s t a b l i s h e d s c o r i n g r a n g e . 
A l though t h e assumed d i s t r i b u t i o n was chosen t o f a c i l i t a t e t h e 
c o m b i n a t o r i a l m a t h e m a t i c s of t h e mode l , i t s g e n e r a l form seemed r e a ­
s o n a b l e unde r t h e a s s u m p t i o n of p r e s c r e e n e d a p p l i c a t i o n s a s d e s c r i b e d 
i n C h a p t e r IV . By u s i n g such a s c r e e n i n g p r o c e s s , t h e m a j o r i t y of t h e 
p o o r e r a p p l i c a t i o n s would be e l i m i n a t e d l e a v i n g a g e n e r a l l y b e l l -
shaped c u r v e f o r t h e d i s t r i b u t i o n of p o s t - s c r e e n i n g c a n d i d a t e a l t e r ­
n a t i v e s as was shown i n F i g u r e 4 . The assumed mean of 0 . 5 f o r a l l 
c r i t e r i o n d i s t r i b u t i o n s i s somewhat a r b i t r a r y , b u t was made more 
a c c e p t a b l e by a s s i g n i n g t h e " z e r o improvement" v a l u e on each c r i t e r i o n 
s c o r i n g f u n c t i o n t o be a p p r o p r i a t e , r e l a t i v e t o a mean s c o r e of 0 . 5 . 
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I n a d d i t i o n , t h e end p o i n t d e s c r i p t i o n s were s e l e c t e d t o have c o n n o t a ­
t i o n s a p p r o p r i a t e f o r encompass ing 99 p e r c e n t of t h e s c o r e s . The 
s c o r i n g f u n c t i o n s , s c o r i n g g u i d e d e s c r i p t i o n s and assumed d i s t r i b u ­
t i o n s f o r t h e d e m o n s t r a t i o n c r i t e r i a a r e p r e s e n t e d i n Appendix C. 
I t s h o u l d be n o t e d t h a t i n t h e chance of s u c c e s s s c o r i n g 
f u n c t i o n , t h e s c o r i n g r a n g e goes from 0 . 0 t o 1.0 even though t h e 
r a n g e of p r o b a b i l i t i e s f o r s c r e e n e d a p p l i c a t i o n s i s o n l y from 0 .5 t o 
1 . 0 . T h i s a d j u s t e d r a n g e i n d i c a t e s t h a t t h e s c r e e n i n g p r o c e s s 
e l i m i n a t e s a l l a p p l i c a t i o n s h a v i n g a l e s s t h a n 50 p e r c e n t c h a n c e of 
s u c c e s s and p r o v i d e s a form of c o m p e n s a t i o n f o r t h e r i s k a v e r s i o n 
e x p r e s s e d by t h e p l a n n i n g t eam. 
C r i t e r i o n W e i g h t i n g 
A f t e r t h e c r i t e r i a were s e l e c t e d , d e f i n e d , and r e l a t e d i n t h e 
h i e r a r c h y , t h e method of w e i g h t i n g t h e i r r e l a t i v e i m p o r t a n c e s was 
s e l e c t e d and a p p l i e d . Any one of t h e w e i g h t i n g t e c h n i q u e s d i s c u s s e d 
i n C h a p t e r IV would have b e e n s u f f i c i e n t f o r t h e r e l a t i v e l y s i m p l e 
w e i g h t i n g r e q u i r e m e n t s of t h e d e m o n s t r a t i o n mode l . The w e i g h t i n g method 
u s e d i n t h e d e m o n s t r a t i o n was a d a p t e d from t h e s u c c e s s i v e c o m p a r i s o n 
method . 
W e i g h t i n g s were r e q u i r e d f o r t h e c r i t e r i a i n each a d d i t i v e 
g r o u p i n g of t h e h i e r a r c h y a s shown i n F i g u r e 8 . Each e v a l u a t o r was 
a sked t o a s s i g n w e i g h t i n g s t o t h e c r i t e r i a i n each g r o u p i n g and 
r e c o r d them as i l l u s t r a t e d i n F i g u r e 9 . The e v a l u a t o r s were p r o v i d e d 
w i t h t h e f o l l o w i n g i n s t r u c t i o n s : 
C o n s i d e r i n g each c r i t e r i a s u b s e t i n d e p e n d e n t l y , 
1 . Rank each c r i t e r i o n i n t h e o r d e r of r e l a t i v e i m p o r t a n c e 
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I . D i r e c t Improvement C r i t e r i a Subse t 
C r i t e r i o n Rank Ra te Weight 
T i m e l i n e s s 1 1.0 .373 
Accuracy 3 1/2 .187 
R e l i a b i l i t y 2 3 /4 .280 
C o n t e n t 4 3 /7 .160 
T o t a l - 2 . 6 8 1.00 
I I . I n d i r e c t Improvement C r i t e r i a Subse t 
C r i t e r i o n Rank Ra te Weight 
H o s p i t a l Image 2 1/3 .25 
Data Base 
C o m p a t i b i l i t y 1 1.0 .75 
T o t a l - 1.33 1.00 
I I I . O v e r a l l E f f e c t i v e n e s s C r i t e r i a 
C r i t e r i o n Rank Rate Weight 
V a l u e of 
D i r e c t 
Improvement 1 1.0 . 461 
I n d i r e c t 
C o n s i d e r a t i o n 3 1/2 .230 
O p e r a t i n g Cost 2 2 / 3 .309 
T o t a l - 2 . 1 7 1.00 
F i g u r e 9 . Example C r i t e r i o n W e i g h t i n g Form. 
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(from 1 t o n , where n = t h e number of c r i t e r i a ) . 
2 . A s s i g n a r a t e of 1.0 t o t h e c r i t e r i o n r anked f i r s t (most 
i m p o r t a n t ) . 
3 . Compare t h e second r anked c r i t e r i o n w i t h t h e f i r s t and 
a s s e s s i t s r e l a t i v e i m p o r t a n c e as a f r a c t i o n of t h e f i r s t . 
a . I f b o t h a r e of e q u a l i m p o r t a n c e , g i v e t h e second a 
r a t i n g of 1.0 a l s o . 
b . I f t h e f i r s t i s f o u r t i m e s a s i m p o r t a n t a s t h e s e c o n d , 
a s s i g n a r a t i n g of 1 ( 1 / 4 ) = 1/4 t o t h e s e c o n d . 
4 . Compare t h e t h i r d r anked c r i t e r i o n w i t h t he second and 
a s s e s s i t s r e l a t i v e i m p o r t a n c e a s a f r a c t i o n of t h e impor ­
t a n c e of t h e s e c o n d . M u l t i p l y t h e r a t i n g a s s i g n e d t o t h e 
second c r i t e r i o n by t h i s f r a c t i o n and a s s i g n t h e r e s u l t a n t 
p r o d u c t t o t h e t h i r d c r i t e r i o n . 
5 . Repea t t h i s p r o c e d u r e f o r a l l s u c c e s s i v e p a i r w i s e c o m p a r i ­
sons u n t i l a l l c r i t e r i a i n t h e s u b s e t have been a s s i g n e d 
r a t i n g s . 
6 . Add t h e r a t i n g s a s s i g n e d t o a l l c r i t e r i a i n t h e s u b s e t and 
d i v i d e each one by t h e computed sum. T h i s w i l l c o n v e r t t h e 
r a t i n g s i n t o n o r m a l i z e d w e i g h t s which w i l l sum t o o n e . 
The w e i g h t i n g s were a s s i g n e d a t t h e b e g i n n i n g of t h e a p p l i c a t i o n 
e v a l u a t i o n s e s s i o n , b e f o r e any of t h e a p p l i c a t i o n s had been s c o r e d . 
T h e r e f o r e , t h e a s s i g n e d w e i g h t i n g s were c o n s t a n t f o r a l l a p p l i c a t i o n s 
e v a l u a t e d . The w e i g h t s s e r v e d a s t h e l i n e a r c o e f f i c i e n t s u sed i n each 
of t h e a d d i t i v e c o m b i n a t i o n s a s e x p l a i n e d i n t h e d i s c u s s i o n of s c o r i n g 
model m a t h e m a t i c s i n C h a p t e r IV. 
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S c o r i n g Model R e s u l t s 
A f t e r t h e w e i g h t s were e s t a b l i s h e d , t h e d e s c r i p t i o n s of b o t h t h e 
h o s p i t a l s u b s y s t e m s and t h e c a n d i d a t e a p p l i c a t i o n s were a g a i n r e v i e w e d 
by t h e e v a l u a t o r s . Each e v a l u a t o r was t h e n asked t o a s s i g n s c o r e s t o 
each a p p l i c a t i o n f o r each c r i t e r i o n a s he f e l t a p p r o p r i a t e . S c o r e s 
were a s s i g n e d t o a l l a p p l i c a t i o n s f o r a c e r t a i n c r i t e r i o n b e f o r e t h e 
n e x t c r i t e r i o n was c o n s i d e r e d so t h a t t h e s c o r e s would b e t t e r r e f l e c t 
t h e r e l a t i v e e v a l u a t i o n s among a p p l i c a t i o n s . A l though f o u r of t h e s i x 
p l a n n i n g team members r e c o r d e d t h e i r e v a l u a t i o n s a t t h e same t i m e and 
p l a c e , t h e y d i d n o t c o n f e r w i t h one a n o t h e r so t h a t t h e i r s c o r e s were 
a s s i g n e d i n d e p e n d e n t l y . 
The i n d i v i d u a l w e i g h t s and s c o r e s were t h e n a v e r a g e d t o y i e l d 
t h e s c o r e s shown i n F i g u r e 10 . The s c o r e s f o r t h e o p e r a t i n g c o s t 
c r i t e r i o n were d e t e r m i n e d d i r e c t l y from c o s t e s t i m a t e s and t h e o p e r a t i n g 
c o s t s c o r i n g f u n c t i o n and hence were n o t c o n s i d e r e d by t h e e v a l u a t o r s . 
The a v e r a g e s c o r e s and w e i g h t s , t o g e t h e r w i t h t h e c r i t e r i o n p e r f o r m a n c e 
d i s t r i b u t i o n e s t i m a t e s and t h e h i e r a r c h y r e l a t i o n s h i p s were u s e d t o 
c a l c u l a t e a t o t a l improvement i n e f f e c t i v e n e s s r a t i n g f o r each a p p l i ­
c a t i o n u s i n g t h e m a t h e m a t i c s d e s c r i b e d i n C h a p t e r IV . The e f f e c t i v e n e s s 
r a t i n g s r e s u l t i n g from t h e s e c a l c u l a t i o n s a r e shown i n T a b l e 1 . These 
e f f e c t i v e n e s s v a l u e s were t h e n d i v i d e d i n t o t h e deve lopment c o s t e s t i ­
m a t e s t o d e t e r m i n e t h e c o s t / e f f e c t i v e n e s s r a t i n g s and t h e i n i t i a l 
p r i o r i t y r a n k i n g s a l s o shown i n T a b l e 1 . 
S e l e c t i o n Between M u t u a l l y E x c l u s i v e L a b o r a t o r y A p p l i c a t i o n s 
S i n c e o n l y one of t h e two p roposed l a b o r a t o r y a p p l i c a t i o n s can 
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DESCRIPTION OF ALTERNATIVES: 
A. L a b o r a t o r y - - I n p a t i e n t Only 
B. L a b o r a t o r y - - I n p a t i e n t and O u t p a t i e n t 
C. R a d i o l o g y - - D i a g n o s t i c Only 
D. Pharmacy 
c CRITERION/FACTOR WT. A 
RATINGS 
B C D 
c l I . 
Va lue of D i r e c t Improvement .453 - - - -
c l l A. Need f o r Improvement 
- .600 . . 8 2 5 . 667 .617 
C 1 2 
B. D i r e c t Improvement - - - - -
C 1 2 1 1 . T i m e l i n e s s 
.288 .675 .833 .700 .475 
C 1 2 2 
2 . A c c u r a c y .242 .783 .783 .733 .700 
C 1 2 3 
3 . R e l i a b i l i t y .252 .667 .783 .733 .617 
C 1 2 4 
4 . C o n t e n t .217 .542 .550 .625 .725 
C 2 I I . I n d i r e c t C o n s i d e r a t i o n s .235 
- - - -
C 2 1 
A. Image .456 .650 .808 .753 .533 
C 2 2 B. Data Base C o m p a t i b i l i t y * .544 .680 .640 .600 .630 
C 3 I I I . O p e r a t i n g C o s t * * .312 . 5 . 4 1 . 18 . 78 
C 4 I V . Chance of Success 
- .717 .692 .642 .767 
*based upon 5 s c o r e s o n l y 
* * s c o r e s p r e d e t e r m i n e d by o b j e c t i v e a n a l y s i s 
F i g u r e 1 0 . Average C r i t e r i o n S c o r e s and W e i g h t i n g s . 
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T a b l e 1 . I n i t i a l C o s t / E f f e c t i v e n e s s C a l c u l a t i o n s . 
A p p l i c a t i o n s 
Lab #1 Lab #2 X-Ray Pharmacy 
Development Cos t $ 8 3 , 0 0 0 $ 1 2 8 , 0 0 0 $ 1 5 2 , 0 0 0 $ 1 8 6 , 0 0 0 
E f f e c t i v e n e s s 1.059 1.346 .907 1.156 
Rad io ( ^ ° S i ; . x T ^ T ) 7 8 . 3 8 9 5 . 1 0 167 .59 1 6 0 . 9 0 
Cos t E f f e c t i v e n e s s 
c o s t 
e f f e c t i v e n e s s ~ 1000 ' 
Ranking 1* 2* 
* S i n c e t h e two l a b o r a t o r y a p p l i c a t i o n s a r e m u t u a l l y e x c l u s i v e , o n l y one 
would be i n c l u d e d i n t h e f i n a l r a n k i n g . 
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b e i m p l e m e n t e d , t h e y a r e s a i d t o b e m u t u a l l y e x c l u s i v e a l t e r n a t i v e s . 
The " b e s t " a p p l i c a t i o n from such a m u t u a l l y e x c l u s i v e s e t must b e 
s e l e c t e d b e f o r e o v e r a l l r a n k i n g s can be e s t a b l i s h e d among t h e o t h e r 
i n d e p e n d e n t a p p l i c a t i o n s . As d i s c u s s e d i n C h a p t e r IV, t h i s s e l e c t i o n 
s h o u l d be done u s i n g an a n a l y s i s of t h e i n c r e m e n t a l i n v e s t m e n t ba sed 
on t h e d i f f e r e n c e s i n b o t h c o s t s and e f f e c t i v e n e s s v a l u e s be tween t h e 
two l a b o r a t o r y a p p l i c a t i o n s . Only i f t h e c o s t / e f f e c t i v e n e s s r a t i o of 
t h e i n c r e m e n t a l a p p l i c a t i o n i s j udged t o be a c c e p t a b l e , shou ld t h e 
more c o s t l y p r o p o s a l be s e l e c t e d . Such an i n c r e m e n t a l a n a l y s i s f o r 
t h e two l a b o r a t o r y a p p l i c a t i o n s i s p r e s e n t e d i n T a b l e 2 . 
I n T a b l e 2 i t i s shown t h a t a l t h o u g h t h e L a b o r a t o r y #1 a p p l i c a ­
t i o n ( i n p a t i e n t o n l y ) r e c e i v e d t h e lower c o s t / e f f e c t i v e n e s s r a t i n g , 
b e c a u s e t h e i n c r e m e n t a l c o s t / e f f e c t i v e n e s s r a t i o of 1 5 6 . 7 9 i s l e s s 
t h a n t h e r a t i o s shown i n T a b l e 1 f o r e i t h e r t h e r a d i o l o g y or t h e 
pharmacy a p p l i c a t i o n s , t h e more c o s t l y ( i n p a t i e n t and o u t p a t i e n t ) 
l a b o r a t o r y a p p l i c a t i o n s h o u l d be s e l e c t e d . T h i s c o n c l u s i o n i s ba sed 
on t h e a s s u m p t i o n t h a t t h e pharmacy and r a d i o l o g y a p p l i c a t i o n s have 
a c c e p t a b l e c o s t / e f f e c t i v e n e s s v a l u e s ( i . e . have r a t i o s l e s s t h a n 
t h e maximum a c c e p t a b l e r a t i o ) . 
S e n s i t i v i t y A n a l y s i s 
S e n s i t i v i t y a n a l y s i s of s e v e r a l t y p e s was pe r fo rmed on t h e 
r e s u l t s of t h e a p p l i c a t i o n e v a l u a t i o n s . F i r s t , an a n a l y s i s was p e r ­
formed t o t e s t t h e s e n s i t i v i t y of t h e c o s t / e f f e c t i v e n e s s r a t i o s t o 
s m a l l changes i n s c o r e s f o r each c r i t e r i o n . The r e s u l t s , d i s p l a y e d 
i n T a b l e 3 , were s t u d i e d by t h e model e v a l u a t o r s t o a s c e r t a i n t h a t 
t h e r e l a t i v e i m p a c t s of t h e c r i t e r i o n changes were c o n s i s t e n t w i t h t h e 
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T a b l e 2 . I n c r e m e n t a l A n a l y s i s of L a b o r a t o r y A p p l i c a t i o n s . 
i « ^ . Development ^ . C/E A p p l i c a t i o n ^ r E f f e c t i v e n e s s ^ . r Cos t R a t i o 
A. L a b o r a t o r y #1 $ 8 3 , 0 0 0 1.059 78 .38 
B. L a b o r a t o r y #2 128 ,000 1.346 9 5 . 1 0 
B-A. I n c r e m e n t a l $ 4 5 , 0 0 0 .287 156 .79 
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T a b l e 3 . S e n s i t i v i t y of t h e C o s t / E f f e c t i v e n e s s R a t i n g s Due t o Changes 
i n t h e Average Sco re s of S p e c i f i c C r i t e r i a . 
Assumed: Development - $ 1 0 0 , 0 0 0 
A l l i n i t i a l s c o r e s = 0 . 5 
C r i t e r i o n 
P e r c e n t Change i n C r i t e r i o n Score 
10% 20% 
E' C/E C/E % Change E ' C/E 
C/E % 
Change 
C 1 2 1 T i m e l i n e s s .5112 
C 1 2 2 A c c u r a c y .5095 
R e l i a b i l i t y . 5099 
C o n t e n t .5086 
Need .5198 
Image .5126 
Data Base .5150 
O p e r a t i n g Cos t .5184 
Succes s .5353 
'123 




195 .60 2 . 2 2 .5237 
196.246 1.88 .5191 
196 .093 1.953 .5199 
196 .627 1.686 .5171 
192 .365 3 .82 .5397 
195 .09 2 . 4 5 3 .5251 
1 9 4 . 1 7 2 .912 .5300 
192 .88 3 . 5 8 8 .5369 
186 .79 6 .606 .5707 
190 .94 4 . 5 3 
192 .63 3 .685 
192 .34 3 . 8 3 1 
193 .366 3 .32 
1 8 5 . 3 7 .35 
190 .42 4 . 7 8 9 
188 .68 5 .66 
186 .26 6 . 8 7 1 
1 7 5 . 2 1 1 2 . 3 9 3 
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i n t e n d e d i m p o r t a n c e r e l a t i o n s h i p s . T h i s f i r s t t y p e of a n a l y s i s i s of 
t h e model i t s e l f and does n o t d i r e c t l y r e l a t e t o t h e s p e c i f i c c a n d i ­
d a t e a p p l i c a t i o n s . I t s h o u l d be u s e d p r i m a r i l y i n a d j u s t i n g t h e 
c r i t e r i o n w e i g h t i n g s i n f u t u r e i t e r a t i o n s of t h e e v a l u a t i o n p r o c e s s . 
I n t h e r e v i e w of t h e r e s u l t s i n Tab le 3 , no w e i g h t i n g / i n c o n s i s t e n c i e s 
were n o t e d by t h e e v a l u a t i o n c o m m i t t e e . 
A second t y p e of s e n s i t i v i t y a n a l y s i s pe r fo rmed on t h e r e s u l t s , 
t e s t s w h e t h e r t h e p r i o r i t y r e l a t i o n s h i p s among t h e a p p l i c a t i o n s a r e 
s i g n i f i c a n t . T h i s a n a l y s i s was a c c o m p l i s h e d by d e t e r m i n i n g what 
m a g n i t u d e of changes i n each c r i t e r i o n ' s a v e r a g e s c o r e would be 
n e c e s s a r y t o r e v e r s e each p a r t i c u l a r p o r t i o n of t h e p r i o r i t y r a n k i n g . 
These r a n k - r e v e r s i n g s c o r e changes a r e p r e s e n t e d i n T a b l e 4 and a r e 
r e l a t e d t o t h e s t a n d a r d d e v i a t i o n of s c o r e s among i n d i v i d u a l e v a l u a ­
t o r s . The p r o b a b i l i t y of r a n k i n g changes due t o r e c o n s i d e r a t i o n of 
c e r t a i n c r i t e r i a by t h e e v a l u a t o r s i s assumed t o be a f u n c t i o n of t h e 
s c o r i n g v a r i a t i o n s and h e n c e can be s u b j e c t i v e l y a s s e s s e d from T a b l e 4 . 
Study of Tab le 4 i n d i c a t e s t h a t t h e a p p l i c a t i o n s ' r a n k i n g s a l l 
seem s i g n i f i c a n t w i t h t h e e x c e p t i o n of t h e p r i o r i t y of a l t e r n a t i v e D, 
pharmacy ove r C, r a d i o l o g y . For t h e D, C r a n k i n g , i t i s s e e n t h a t a 
change i n t h e need c r i t e r i o n , C ^ , e q u a l t o a f o u r t h of one s t a n d a r d 
d e v i a t i o n of t h e i n d i v i d u a l s c o r e s , would r e v e r s e t h e r a n k i n g s . S ince 
such a s m a l l change c o u l d be e n c o u n t e r e d by a r e l a t i v e l y minor change 
i n t h e s e l e c t i o n of e v a l u a t o r s or by t h e i n e x a c t n e s s of t h e s u b j e c t i v e 
s c o r i n g , t h e d i f f e r e n c e be tween t h e c o s t / e f f e c t i v e n e s s v a l u e s of 
pharmacy and r a d i o l o g y i s n o t t o o s i g n i f i c a n t and t h e i r o r d e r of 
i m p l e m e n t a t i o n i s of r e l a t i v e l y l i t t l e c o n s e q u e n c e . 
Table 4 . Ranking S i g n i f i c a n c e A n a l y s i s . 
A p p l i c a t i o n s Whose % 
R e l a t i v e Rankings Change 
Are t o b e Rever sed Needed 
Change i n Score of Each C r i t e r i o n 
Needed t o R e v e r s e Ranking Order 
CRITERION 
1 . 
C 1 2 1 C 1 2 2 C 1 2 3 C 1 2 4 C l l C 2 1 C 2 2 C 3 C 4 
A, B 
a . R e d u c t i o n of 
A ' s s c o r e 2 1 . 3 • .522 . 6 2 1 .596 .693 .215 . 5 4 1 .456 .369 .153 
% s t a n d a r d 
d e v i a t i o n 3 .56 5 .12 3 . 5 1 2 . 8 8 .82 2 .86 1.84 - 1.70 
b . I n c r e a s e of 
B ' s s c o r e 1 7 . 6 .355 .423 .406 .472 .195 .607 .509 .414 .122 
% s t a n d a r d 
d e v i a t i o n 2 . 2 2 3 . 4 9 3 . 3 5 1.90 1.13 4 . 3 4 1.87 - .766 
B, D* 
a . R e d u c t i o n 
of B 6 9 . 1 .536 .336 
% s t a n d a r d 
d e v i a t i o n 1.94 - 2 . 1 1 
b . I n c r e a s e of D 4 1 . 3 .375 .255 
% s t a n d a r d 
d e v i a t i o n 1.44 - 2 . 3 1 
c , D 
a . I n c r e a s e of C 3 . 9 9 .089 .106 .102 .119 . 038 .107 .090 .073 .029 
% s t a n d a r d 
d e v i a t i o n .34 . 7 1 1 .681 .515 .212 .444 .367 - .262 
b . R e d u c t i o n of D 4 . 1 6 .107 .127 .122 . .142 .052 .120 .100 .082 .035 
% S t a n d a r d Dev. 1.00 .605 .502 . 9 7 . 199 .706 .369 - .316 
^ O m i t t e d v a l u e s a r e i n s i g n i f i c a n t by i n s p e c t i o n 
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A l though t h e s e l e c t i o n be tween t h e two m u t u a l l y e x c l u s i v e 
l a b o r a t o r y a p p l i c a t i o n s s t u d i e d must be b a s e d upon t h e i n c r e m e n t a l 
a n a l y s i s d e s c r i b e d e a r l i e r , a r e v e r s a l of t h e o r i g i n a l r a n k i n g s would 
a u t o m a t i c a l l y l e a d t o t h e s e l e c t i o n of t h e more c o s t l y a p p l i c a t i o n 
r e g a r d l e s s of t h e MAR. For t h i s r e a s o n i t i s i m p o r t a n t t o a s c e r t a i n 
i f t h e r a t i o s of t h e two l a b o r a t o r y a l t e r n a t i v e s a r e s i g n i f i c a n t l y 
d i f f e r e n t . T a b l e 4 p r o v i d e s some i n s i g h t s i n t o t h i s s i g n i f i c a n c e by 
i n d i c a t i n g t h a t no c r i t e r i o n change of l e s s t h a n 0 .75 o" would r e v e r s e 
t h e r a n k i n g . Because such a l a r g e change i s u n l i k e l y , t h e d i f f e r e n c e s 
i n c o s t / e f f e c t i v e n e s s be tween A and B a p p e a r s i g n i f i c a n t . However, 
b e c a u s e of t h e m a r g i n a l p o s s i b i l i t y of a .75 a change o c c u r r i n g , and 
t o d e m o n s t r a t e t h e p r o c e d u r e s of i t e r a t i v e s c o r i n g f o r a p p l i c a t i o n s 
w i t h l e s s s i g n i f i c a n t d i f f e r e n c e s , f u r t h e r a n a l y s i s of t h e most c r i t i c a l 
f a c t o r s was u n d e r t a k e n and i s d i s c u s s e d l a t e r i n t h i s c h a p t e r . 
The d i f f e r e n c e be tween a p p l i c a t i o n s B, L a b o r a t o r y # 2 , and D, 
Pharmacy, i s h i g h l y s i g n i f i c a n t r e q u i r i n g a 1.44 o* change i n t h e most 
c r i t i c a l c r i t e r i o n s c o r e t o r e v e r s e t h e p r i o r i t y o r d e r . 
Ano the r a s p e c t of s c o r i n g model d e s i g n h a v i n g an impac t on t h e 
e v a l u a t i o n r e s u l t s i s t h e e s t i m a t i o n of t h e s c o r i n g f u n c t i o n s . I n t h e 
t r i a l a p p l i c a t i o n t h e s e s c o r i n g f u n c t i o n d i s t r i b u t i o n s were assumed 
normal w i t h means , |i = 0 . 5 and a = 0 . 1 9 3 8 . Review of F i g u r e 10 i n d i ­
c a t e s t h a t t h e g r e a t m a j o r i t y of a v e r a g e s c o r e s f o r t h e a p p l i c a t i o n s 
s u b s t a n t i a l l y exceeded 0 . 5 0 . For t h i s r e a s o n a s e n s i t i v i t y a n a l y s i s 
was pe r fo rmed t o d e t e r m i n e t h e e f f e c t t h a t r e - e s t i m a t e d s c o r i n g 
d i s t r i b u t i o n s would have on t h e r e s u l t s . S c o r e s f o r each c r i t e r i o n 
we re assumed t o have a mean e q u a l t o t h e a v e r a g e of a l l s c o r e s 
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a s s i g n e d t o t h e sample a p p l i c a t i o n s f o r t h a t c r i t e r i o n . The no rma l i t y -
a s s u m p t i o n was m a i n t a i n e d and t h e s t a n d a r d d e v i a t i o n of each d i s t r i b u ­
t i o n was chosen so t h a t 9 9 . 5 p e r c e n t of a l l s c o r e s would be l e s s t h a n 
1 . 0 . The b a s i c s c o r e a v e r a g e s we re t h e n c o n v e r t e d t o s t a n d a r d i z e d , 
N ( 0 . 5 , 0 . 1 9 3 8 ) , s c o r e s u s i n g t h e r e - e s t i m a t e d d i s t r i b u t i o n p a r a m e t e r s . 
T a b l e 5 shows a compar i son of t h e raw a v e r a g e s c o r e s and t h e a d j u s t e d 
or s t a n d a r d i z e d s c o r e s a f t e r c o n v e r s i o n . 
The a d j u s t e d s c o r e s were t h e n u s e d i n t h e model c a l c u l a t i o n s t o 
o b t a i n e f f e c t i v e n e s s r a t i n g s and c o s t / e f f e c t i v e n e s s r a n k i n g s f o r each 
a l t e r n a t i v e . As shown i n T a b l e 6 , t h e s e r e s u l t s do n o t d i f f e r from 
t h e o r i g i n a l p r i o r i t y r a n k i n g s f o r t h e f o u r a p p l i c a t i o n s . 
F u r t h e r , i n F i g u r e 1 1 , i t i s i l l u s t r a t e d t h a t a l t h o u g h t h e 
r e - e s t i m a t i o n of t h e d i s t r i b u t i o n means s i g n i f i c a n t l y s h i f t s t h e 
e f f e c t i v e n e s s s c o r e s of a l l a p p l i c a t i o n s , t h e r e l a t i v e d i f f e r e n c e s 
i n s c o r e s be tween a p p l i c a t i o n s a r e a f f e c t e d v e r y l i t t l e . I t s h o u l d 
b e n o t e d , howeve r , t h a t even t h e s e s m a l l changes c o u l d c a u s e a 
r e v e r s a l of p r i o r i t i e s be tween a p p l i c a t i o n s whose i n i t i a l c o s t / 
e f f e c t i v e n e s s r a t i n g s were r e l a t i v e l y c l o s e . For t h i s r e a s o n , 
r e - e s t i m a t i o n of s c o r i n g d i s t r i b u t i o n s b a s e d upon i n i t i a l s c o r e s 
a s s i g n e d s h o u l d be i n c l u d e d i n t h e s e n s i t i v i t y a n a l y s i s of t h e 
s c o r i n g model r e s u l t s . 
I n a d d i t i o n t o t h e s e n s i t i v i t y a n a l y s e s d i s c u s s e d p r e v i o u s l y , 
a number of o t h e r i n t e r e s t i n g o b s e r v a t i o n s we re n o t e d r e g a r d i n g t h e 
me thodo logy d e m o n s t r a t i o n . To d e t e r m i n e i f s i g n i f i c a n t d i f f e r e n c e s 
i n t h e b a s i c e v a l u a t i o n s of each e v a l u a t o r e x i s t e d , t h e e f f e c t i v e n e s s 
r a t i n g s and c o s t / e f f e c t i v e n e s s r a n k i n g s were c a l c u l a t e d u s i n g t h e 
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T a b l e 5 . A Compar ison of O r i g i n a l S c o r e s and S c o r e s A d j u s t e d U s i n g 
R e - e s t i m a t e d S c o r i n g D i s t r i b u t i o n s . 
n . - Lab #1 Lab #2 X-Ray Pharmacy C r i t e r i o n x cr , , i s s s s s s s s 
C l 2 1 . 671 .1285 .675 .506 .833 .744 .700 .544 .475 .204 
C 1 2 2 * 7 5 ° * ° 9 7 7 * 7 8 3 * 5 6 5 * 7 8 3 * 5 6 5 * 7 3 3 * 4 6 6 , 7 ° ° , 4 0 1 
C 1 2 3 * 7 0 ° * 1 1 7 2 * 6 6 7 * 4 4 5 * 7 8 3 * 6 3 7 * 7 3 3 * 5 5 5 * 6 1 7 * 3 6 3 
C 1 0 / . 610 .1523 .542 .414 .550 .424 .625 .519 .725 .646 
124 
C n .677 .1262 .600 .382 .825 .727 .667 .485 .617 .408 
C 2 1 .685 .1230 .650 .445 .808 .694 .753 .607 .533 .260 
C 2 2 . 638 .1414 .680 .558 .640 .503 .600 .448 .630 .489 
C, .704 .1156 .717 .522 .692 .480 .642 .396 .767 .606 
4 
s = o r i g i n a l a v e r a g e s c o r e s 
x = mean of sample s c o r e s 
s , = s t a n d a r d i z e d s c o r e s b a s e d on sample mean 
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T a b l e 6 . C o s t / E f f e c t i v e n e s s C a l c u l a t i o n s U s i n g R e - e s t i m a t e d S c o r i n g 
D i s t r i b u t i o n s . 
C a n d i d a t e A p p l i c a t i o n s 
Development Cos t L a b o r a t o r y # 1 L a b o r a t o r y #2 R a d i o l o g y Pharmacy 
$83 ,000 $ 1 2 8 , 0 0 0 $152 ,000 $ 1 8 6 , 0 0 0 
E f f e c t i v e n e s s .465 .694 . 3 5 1 .498 
C o s t / E f f e c t i v e n e s s 1 7 8 . 5 184 .4 4 4 3 . 0 3 7 3 . 0 
Ranking 1 2 4 3 
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F i g u r e 1 1 . E f f e c t i v e n e s s V a l u e s Us ing O r i g i n a l and R e - e s t i m a t e d S c o r i n g 
D i s t r i b u t i o n s . 
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s c o r e s of each p a r t i c i p a n t . The r e s u l t s shown i n T a b l e 7 r e v e a l t h a t 
a l l i n d i v i d u a l r a n k i n g s a g r e e d w i t h t h o s e of t h e a v e r a g e e x c e p t f o r 
t h e r e v e r s a l of t h e p r i o r i t i e s f o r t h e pharmacy and r a d i o l o g y a p p l i c a ­
t i o n s f o r two e v a l u a t o r s . These r e s u l t s a r e h i g h l y c o n s i s t e n t w i t h 
t h e p r e v i o u s l y s t a t e d f i n d i n g t h a t t h e i m p l e m e n t a t i o n o r d e r be tween 
t h e pharmacy and r a d i o l o g y a p p l i c a t i o n s was of l i t t l e s i g n i f i c a n c e . 
Ano the r a s p e c t of t h e s c o r i n g model c o n s i d e r e d i n t h e a n a l y s i s 
r e g a r d s t h e r o l e of t h e chance of s u c c e s s c r i t e r i o n . As can be s e e n 
i n T a b l e 3 , t h e s c o r e s of t h e chance of s u c c e s s c r i t e r i o n c a r r y c o n s i ­
d e r a b l e w e i g h t . I n a d d i t i o n , t h e s e s c o r e s a r e h i g h l y s u b j e c t i v e and 
d i f f i c u l t t o e v a l u a t e . To t e s t t h e impac t of t h i s c r i t e r i o n on t h e 
r e s u l t s of t h e s c o r i n g m o d e l , t h e p r i o r i t y r a n k i n g s were r e c a l c u l a t e d 
w i t h o u t c o n s i d e r i n g t h e s u c c e s s f a c t o r . The r e s u l t i n g r a n k i n g s , a s 
shown i n T a b l e 8 and F i g u r e 12, v a r y from t h e o r i g i n a l r e s u l t s o n l y i n 
t h e r e v e r s a l of t h e r a d i o l o g y and pharmacy a p p l i c a t i o n s . T h i s r e l a ­
t i v e i n s e n s i t i v i t y t o t h e chance of s u c c e s s c r i t e r i o n i s caused by 
t h e s m a l l v a r i a n c e among t h e a v e r a g e chance of s u c c e s s s c o r e s among 
t h e f o u r a p p l i c a t i o n s a s shown i n F i g u r e 1 3 . 
I f t h e changes i n t h e r a n k i n g s due t o t h e e l i m i n a t i o n of t h e 
chance of s u c c e s s c r i t e r i o n had been more s i g n i f i c a n t , t h e e v a l u a t i o n 
commi t t ee would h a v e had t o look more c l o s e l y a t b o t h t h e w e i g h t i n g 
and s c o r i n g of i t . 
R e e v a l u a t i o n of C r i t i c a l C r i t e r i a 
As d i s c u s s e d p r e v i o u s l y , and shown i n T a b l e 4 , t h e s e n s i t i v i t y 
a n a l y s i s i n d i c a t e d t h a t a .766 0" change i n t h e s c o r e of t h e chance of 
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T a b l e 7 . C o s t / E f f e c t i v e n e s s C a l c u l a t i o n s Based Upon t h e S c o r e s from 
Each E v a l u a t o r . 
C a n d i d a t e A p p l i c a t i o n s 
L a b o r a t o r y #1 L a b o r a t o r y #2 R a d i o l o g y Pharmacy 
Development C o s t s $ 8 3 j 0 0 0 $ 1 2 8 , 0 0 0 $ 1 5 2 , 0 0 0 $ 1 8 6 , 0 0 0 
E v a l u a t o r #1 
#1 E f f e c t i v e n e s s .507 . 5 0 1 .479 .605 
C o s t / E f f e c t i v e n e s s 163 .7 2 5 5 . 5 3 1 7 . 3 3 0 7 . 0 
Ranking 1 2 4 3 
#2 E f f e c t i v e n e s s .933 1.384 .923 .958 
C o s t / E f f e c t i v e n e s s 8 9 . 0 9 2 . 3 1 6 4 . 7 194 .2 
Ranking 1 2 3 4 
#3 E f f e c t i v e n e s s .688 .840 .773 1.027 
C o s t / E f f e c t i v e n e s s 1 2 0 . 6 152 .4 196 .6 1 8 1 . 1 
Ranking 1 2 4 3 
#4 E f f e c t i v e n e s s 1.290 1.833 .807 1.325 
C o s t / E f f e c t i v e n e s s 6 4 . 3 4 6 9 . 8 3 188 .00 1 8 1 . 1 
Ranking 1 2 4 3 
#5 E f f e c t i v e n e s s 1.416 1.260 .615 . 988 
C o s t / E f f e c t i v e n e s s 5 8 . 6 1 0 1 . 6 2 4 7 . 0 1 8 8 . 3 
Ranking 1 2 4 3 
#6 E f f e c t i v e n e s s 1.490 1.998 1.637 1 .850 
C o s t / E f f e c t i v e n e s s 5 5 . 7 6 4 . 1 9 2 . 9 1 0 0 . 5 
Ranking 1 2 3 4 
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T a b l e 8 . A Compar ison of S c o r i n g Model R e s u l t s w i t h and w i t h o u t t h e 
Chance of S u c c e s s C r i t e r i o n . 
C a n d i d a t e A p p l i c a t i o n s 
L a b o r a t o r y # 1 L a b o r a t o r y #2 X-Ray Pharmacy 
A. O r i g i n a l R e s u l t s 
E f f e c t i v e n e s s 
C o s t / E f f e c t i v e n e s s 
Ranking 
1.059 1.346 .907 1.156 
7 8 . 4 9 5 . 1 167 .6 1 6 0 . 9 
1 2 4 3 
B . W i t h o u t Succes s 
C r i t e r i o n 
E f f e c t i v e n e s s .900 1.226 .838 . 9 3 1 
C o s t / E f f e c t i v e n e s s 9 2 . 2 104 .4 1 8 1 . 4 1 9 9 . 8 
Ranking 1 2 3 4 
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E f f e c t i v e n e s s 
1.40 I 
A B C D 
A p p l i c a t i o n 
Chance of Succes s = •— 
E f f e c t i v e n e s s W i t h o u t Chance of S u c c e s s = 
T o t a l E f f e c t i v e n e s s = 
F i g u r e 1 3 . Impac t of Chance of Success C r i t e r i o n . 
98 
s u c c e s s c r i t e r i o n of t h e L a b o r a t o r y #2 a p p l i c a t i o n , o r a .820 a change 
i n t h e s c o r e of t h e need f o r improvement c r i t e r i o n f o r t h e L a b o r a t o r y 
#1 a p p l i c a t i o n would r e v e r s e t h e i r p r i o r i t y r a n k i n g s . H e r e , t h e a ' s 
r e f e r t o t h e s t a n d a r d d e v i a t i o n s c a l c u l a t e d f o r t h e s c o r e s a s s i g n e d 
each a p p l i c a t i o n f o r e ach c r i t e r i o n by t h e s i x e v a l u a t o r s . A l though 
such a l a r g e change seemed u n l i k e l y , i t was d e c i d e d t o p u r s u e t h e 
e v a l u a t i o n of t h e s e two c r i t e r i o n f u r t h e r . T h e r e f o r e , e ach e v a l u a t o r 
was g i v e n t h e l i s t of t h e o r i g i n a l s c o r e s r e c e i v e d f o r t h e s e two 
c r i t e r i a and a sked t o r e v i e w h i s own s c o r e s i n r e l a t i o n t o t h e a v e r a g e 
s c o r e s r e c e i v e d . F u r t h e r , each e v a l u a t o r was a sked t o r e s c o r e any of 
h i s o r i g i n a l s c o r e s i f h i s a s s e s s m e n t had changed a f t e r t h e r e v i e w and 
t o g i v e an e x p l a n a t i o n of any of h i s s c o r e s which were s i g n i f i c a n t l y 
d i f f e r e n t from t h o s e of t h e o t h e r e v a l u a t o r s . The r e s u l t s of t h e 
s c o r i n g i t e r a t i o n a r e p r e s e n t e d and compared w i t h t h e o r i g i n a l a v e r a g e 
s c o r e s i n T a b l e 9 and f u r t h e r i l l u s t r a t e d i n F i g u r e s 14 and 1 5 . A l so 
shown a r e t h e o r i g i n a l and r e c a l c u l a t e d s t a n d a r d d e v i a t i o n s among 
e v a l u a t o r s f o r e ach s c o r e . 
These r e s u l t s were t h e n u s e d i n c a l c u l a t i n g a new s e t of c o s t / 
e f f e c t i v e n e s s r a t i n g s and p r i o r i t y r a n k i n g s f o r t h e a p p l i c a t i o n s . 
T a b l e 10 and F i g u r e 16 compare t h e s e r a n k i n g s w i t h t h o s e o b t a i n e d 
from t h e o r i g i n a l s c o r e s . 
A l though T a b l e 10 shows a r e v e r s a l i n t h e r a n k s of t h e Pharmacy 
and R a d i o l o g y A p p l i c a t i o n s , changes i n t h e c o s t / e f f e c t i v e n e s s r a t i n g s of 
t h e l a b o r a t o r y a p p l i c a t i o n s a r e r e l a t i v e l y s m a l l . F u r t h e r , t h e s e r a t i n g 
c h a n g e s i n t h e l a b o r a t o r y a l t e r n a t i v e s t e n d t o make t h e d i f f e r e n c e s 
be tween them even more s i g n i f i c a n t . T h i s s i g n i f i c a n c e i s i n c r e a s e d 
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T a b l e 9 . R e s u l t s of S c o r i n g I t e r a t i o n of C r i t i c a l C r i t e r i a . 
A p p l i c a t i o n 
L a b o r a t o r y #1 L a b o r a t o r y #2 R a d i o l o g y Pharmacy 
C r i t e r i o n — — 
Y a x 
Need f o r Improvement 
O r i g i n a l .60 . 2 6 1 .83 .173 .67 .180 .62 . 2 6 1 
R e v i s e d . 58 .105 .82 .120 .68 .113 .55 .190 
Chance of Success 
O r i g i n a l .72 . 090 .69 .159 .64 .184 .77 .111 
R e v i s e d .75 .114 .68 .133 . 6 1 .183 .72 . 060 
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F i g u r e 1 4 . R e e v a l u a t i o n of Need f o r Improvement C r i t e r i o n . 
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A p p l i c a t i o n s 
F i g u r e 1 5 . R e e v a l u a t i o n of Chance of Succes s C r i t e r i o n . 
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T a b l e 1 0 . C o s t / E f f e c t i v e n e s s R a t i n g s and P r i o r i t y Rankings From 
S c o r i n g I t e r a t i o n . 
C a n d i d a t e A p p l i c a t i o n s 
L a b o r a t o r y # 1 L a b o r a t o r y #2 R a d i o l o g y Pharmacy 
Development Cos t $ 8 3 , 0 0 0 $128 ,000 $152 ,000 $186 ,000 
O r i g i n a l S c o r e s 
E f f e c t i v e n e s s 1.059 1.346 .907 1.156 
C o s t / E f f e c t i v e n e s s 7 8 . 4 9 5 . 1 167 .6 1 6 0 . 9 
Ranking 1 2 4 3 
R e v i s e d S c o r e s 
E f f e c t i v e n e s s 1.082 1 .321 .880 1 .041 
C o s t / E f f e c t i v e n e s s 7 6 . 7 9 6 . 9 172 .7 178 .7 
Ranking 1 2 3 4 
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f u r t h e r by t h e r e c a l c u l a t e d s t a n d a r d d e v i a t i o n s f o r t h e two c r i t i c a l 
c r i t e r i o n - a p p l i c a t i o n c o m b i n a t i o n s . For e x a m p l e , i f t h e r e c a l c u l a t e d 
s t a n d a r d d e v i a t i o n s , a s s e e n i n T a b l e 9 , a r e s u b s t i t u t e d f o r t h o s e of 
t h e need f o r improvement and chance of s u c c e s s c r i t e r i a i n T a b l e 4 , 
t h e minimum r e q u i r e d change t o r e v e r s e t h e l a b o r a t o r y r a n k i n g s would 
be a .92 CT change i n t h e chance of s u c c e s s s c o r e f o r t h e L a b o r a t o r y #2 
a l t e r n a t i v e . S ince t h e change i n t h a t a v e r a g e s c o r e due t o t h e s c o r i n g 
i t e r a t i o n was o n l y .075 CT, i t i s h i g h l y u n l i k e l y t h a t f u r t h e r i t e r a t i v e 
s c o r i n g would r e v e r s e t h e r a n k i n g s . 
The d i s c u s s i o n p r e s e n t e d above was p r o v i d e d p r i m a r i l y t o i l l u s ­
t r a t e how t h e s i g n i f i c a n c e of a r a t i n g d i f f e r e n c e be tween two i n d e p e n d e n t 
a p p l i c a t i o n s c o u l d be b e t t e r d e t e r m i n e d t h r o u g h i t e r a t i v e s c o r i n g by 
t h e e v a l u a t o r s . However, s i n c e i n t h e me thodo logy d e m o n s t r a t i o n , t h e 
two l a b o r a t o r y a p p l i c a t i o n s a r e m u t u a l l y e x c l u s i v e , a r e a n a l y s i s of t h e i r 
i n c r e m e n t a l i n v e s t m e n t p r o p o s a l i s c a l l e d f o r . 
T h i s i s a c c o m p l i s h e d by u s i n g t h e newly c a l c u l a t e d e f f e c t i v e n e s s 
r a t i n g s t o r e v i s e T a b l e 2 a s i s shown i n Tab le 1 1 . 
S i n c e t h e i n c r e m e n t a l c o s t / e f f e c t i v e n e s s r a t i n g of 1 8 8 . 5 i s now 
g r e a t e r t h a n t h e r a t i o s f o r t h e Pharmacy and R a d i o l o g y a p p l i c a t i o n s 
( 1 7 8 . 7 and 1 7 2 . 7 ) , i t c o u l d now exceed t h e maximum a c c e p t a b l e r a t i o and 
t h e s e l e c t i o n of t h e L a b o r a t o r y #2 a p p l i c a t i o n i s no l o n g e r a u t o m a t i c . 
I n s t e a d , a c c e p t a b i l i t y of t h e i n c r e m e n t a l r a t i o shou ld be s u b j e c t i v e l y 
c o n s i d e r e d by t h e p l a n n i n g commi t t ee and compared w i t h o t h e r known 
a c c e p t a b l e c o s t / e f f e c t i v e n e s s r a t i o s . Only i f 1 8 8 . 5 i s c o n s i d e r e d 
be low t h e maximum a c c e p t a b l e r a t i o s h o u l d t h e more c o s t l y a p p l i c a t i o n 
be c h o s e n . Because of t h e p r o x i m i t y of t h e i n c r e m e n t a l r a t i o t o t h a t 
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T a b l e 1 1 . Rev i sed I n c r e m e n t a l A n a l y s i s of L a b o r a t o r y A p p l i c a t i o n s . 
A p p l i c a t i o n Development E f f e c t i v e n e s s C/E R a t i o 
Cos t 
A. L a b o r a t o r y # 1 $ 8 3 , 0 0 0 1.082 7 6 . 7 
B. L a b o r a t o r y #2 $128 ,000 1 .321 9 6 . 9 
B-A. I n c r e m e n t a l $ 4 5 , 0 0 0 .239 188 .5 
106 
of t h e pharmacy a p p l i c a t i o n , t h e i n c r e m e n t a l i n v e s t m e n t was assumed 
a c c e p t a b l e f o r t h e p u r p o s e s of d e m o n s t r a t i o n , and t h e L a b o r a t o r y #2 
a p p l i c a t i o n was s e l e c t e d . 
D e t e r m i n a t i o n of t h e I m p l e m e n t a t i o n Schedu le 
Because t h e p r i m a r y p u r p o s e of t h e d e m o n s t r a t i o n was t o b e t t e r 
e x p l a i n t h e g u i d e l i n e s and p r o c e d u r e s d i r e c t l y i n v o l v e d i n t h e d e s i g n 
and a p p l i c a t i o n of an HIS s c o r i n g m o d e l , and s i n c e t h e s p e c i f i c HIS 
e n v i r o n m e n t and c a n d i d a t e a p p l i c a t i o n s c o n s i d e r e d i n t h e d e m o n s t r a t i o n 
were n o t t a k e n from a s p e c i f i c h o s p i t a l or i n s t i t u t i o n , t h e deve lopment 
of a f i n a l i m p l e m e n t a t i o n s c h e d u l e f o r t h e f o u r a p p l i c a t i o n s was n o t 
i n c l u d e d i n t h e d e m o n s t r a t i o n . However, t h e g e n e r a l c o n s i d e r a t i o n s 
i n v o l v e d i n a d j u s t i n g t h e s c o r i n g m o d e l - p r o d u c e d i m p l e m e n t a t i o n s c h e d u l e 
t o o b t a i n a recommended o r d e r of i m p l e m e n t a t i o n were d i s c u s s e d by t h e 
MCG p l a n n i n g c o m m i t t e e . A summary d i s c u s s i o n of t h e s e c o n s i d e r a t i o n s 
i s p r e s e n t e d b e l o w . 
I n g e n e r a l , t h e HIS p l a n n i n g commi t t ee must a n a l y z e a l l a s p e c t s 
of t h e e v a l u a t i o n which were n o t c o n s i d e r e d i n t h e s c o r i n g model b e f o r e 
recommending an i m p l e m e n t a t i o n s c h e d u l e . To a c c o m p l i s h t h i s , a l l u n d e r ­
l y i n g a s s u m p t i o n s of t h e me thodo logy shou ld be r e v i e w e d . The a s s u m p t i o n 
of i n d e p e n d e n c e among HIS a p p l i c a t i o n s was i n i t i a l l y j u s t i f i e d f o r u s e 
i n t h e model by t h e c o n s i d e r a t i o n of a l a r g e f i x e d ove rhead f o r t h e 
p l a n n i n g h o r i z o n . I n p r a c t i c e , howeve r , t h e e a s e of t h e deve lopment 
and i n s t a l l a t i o n of t h i s s o f t w a r e and equ ipment i s r e l a t e d t o t h e 
i m p l e m e n t a t i o n s c h e d u l e . I n s h o r t , t h e r e i s a p r e f e r r e d o r d e r of 
i m p l e m e n t a t i o n from t h e s y s t e m s deve lopmen t v i e w p o i n t . S i n c e t h i s 
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p r e f e r r e d o r d e r i s n o t d i r e c t l y i n c l u d e d i n t h e s c o r i n g model e v a l u a t i o n 
t h e model r e s u l t s must be r e v i e w e d i n l i g h t of t h e t e c h n i c a l deve lopment 
p r i o r i t i e s t o d e t e r m i n e i f s c h e d u l e a d j u s t m e n t s a r e w a r r a n t e d . T h i s 
s h o u l d be d e t e r m i n e d by b o t h t h e d i f f e r e n c e s i n c o s t / e f f e c t i v e n e s s 
r a n k i n g s be tween a p p l i c a t i o n s and t h e c o s t s a v i n g s a t t a i n a b l e by t h e 
p r e f e r r e d t e c h n i c a l o r d e r of i m p l e m e n t a t i o n . 
Ano the r c o n s i d e r a t i o n t o be made by t h e p l a n n i n g commi t t ee J 
i n v o l v e s n o n s e q u e n t i a l i m p l e m e n t a t i o n . The n a t u r e of HIS deve lopment 1 
a p p e a r s t o demand some d e g r e e of o v e r l a p i n a p p l i c a t i o n i m p l e m e n t a t i o n . 
Such o v e r l a p s s h o u l d be p l a n n e d and a p p r o p r i a t e a d j u s t m e n t s s h o u l d be 
made i n t h e i m p l e m e n t a t i o n s c h e d u l e . I f s u b s t a n t i a l o v e r l a p o r s i m u l ­
t a n e o u s deve lopment of s e v e r a l a p p l i c a t i o n s a p p e a r s d e s i r a b l e , t h e 
I 
r e l a t i v e e f f e c t s on t h e deve lopment c o s t s and t i m e s of c o m p l e t i o n f o r 
i 
e ach a p p l i c a t i o n i n v o l v e d s h o u l d be r e v i e w e d . Such changes migh t 
w a r r a n t a d j u s t m e n t s i n t h e p r i o r i t i e s . 
I n a d d i t i o n , t h e p l a n n i n g commi t t ee shou ld c o n s i d e r t h e h o s p i t a l ' s 
need f o r q u i c k r e t u r n s or o t h e r t i m i n g a s p e c t s n o t i n c o r p o r a t e d i n t h e 
s c o r i n g m o d e l . A d i s c u s s i o n of c o n s i d e r a t i o n s r e g a r d i n g t h e t i m e - c o s t 
p r o p o r t i o n a l i t y of a p p l i c a t i o n deve lopmen t and t h e t ime v a l u e of b e n e f i t s 
i s p r e s e n t e d i n C h a p t e r I V . 
F i n a l l y , t h e commi t t ee s h o u l d r e v i e w t h e i m p l e m e n t a t i o n s c h e d u l e 
i n l i g h t of p o s s i b l e changes i n t h e o v e r a l l HIS f u n d i n g l e v e l . C o n t i n ­
gency deve lopment and i m p l e m e n t a t i o n p l a n s s h o u l d be d e t e r m i n e d w i t h i n 
t h e r a n g e of p o s s i b l e b u d g e t a l l o c a t i o n s . 
The above m e n t i o n e d c o n s i d e r a t i o n s which t h e p l a n n i n g commi t t ee 
s h o u l d make i n recommending an i m p l e m e n t a t i o n s c h e d u l e a r e n o t h i g h l y 
108 
s t r u c t u r e d and a r e d e p e n d e n t upon each s p e c i f i c p l a n n i n g e n v i r o n m e n t . 
As d i s c u s s e d i n t h e f o l l o w i n g c h a p t e r , i t a p p e a r s t h a t t h e i n s i g h t s 
g a i n e d by t h e e v a l u a t o r s i n t h e more s t r u c t u r e d s c o r i n g model p o r t i o n 
of t h e e v a l u a t i o n s h o u l d b e t t e r e n a b l e t h e p r o p e r a n a l y s i s of t h e s e 
o t h e r c o n s i d e r a t i o n s . 
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CHAPTER VI 
EVALUATION OF THE METHODOLOGY'S APPLICABILITY 
A f t e r t h e r e s u l t s of t h e s c o r i n g model and t h e s e n s i t i v i t y 
a n a l y s i s were p r e s e n t e d t o t h e p l a n n i n g c o m m i t t e e , t h e e v a l u a t o r s 
w e r e a sked t o d i s c u s s t h e w e a k n e s s e s , b e n e f i t s and g e n e r a l a p p l i ­
c a b i l i t y of t h e m e t h o d o l o g y ' s s c o r i n g model a p p r o a c h t o HIS p r i o r i t y 
s e t t i n g . The a s s e s s m e n t s b r o u g h t o u t i n t h e d i s c u s s i o n and f u r t h e r 
comments and r e s p o n s e s s o l i c i t e d from t h e e v a l u a t o r s i n a s h o r t 
q u e s t i o n n a i r e a r e summarized i n t h i s c h a p t e r . 
Need f o r HIS P r i o r i t y S e t t i n g 
The e v a l u a t o r s were f i r s t a sked t o a s s e s s t h e need f o r d e t e r ­
m i n i n g HIS p r i o r i t i e s f o r a h o s p i t a l p l a n n i n g t o implement a r e a l - t i m e 
i n f o r m a t i o n s y s t e m . The c o m m i t t e e ' s a l m o s t unanimous r e s p o n s e was 
t h a t t h e need i s " g r e a t " r a t h e r t h a n " m o d e r a t e , " " v e r y l i t t l e , " o r 
" n o n e , " a s i n d i c a t e d by t h e summary of r e s p o n s e s t o t h e q u e s t i o n n a i r e 
i n c l u d e d i n Appendix D. T h i s a s s e s s m e n t of g r e a t need i s c o n s i s t e n t w i t h 
and s u p p o r t e d by s i m i l a r a p p r a i s a l s r e p o r t e d i n t h e l i t e r a t u r e ( 1 7 , 5 1 ) 
and d i s c u s s e d i n C h a p t e r I I . 
The p r i m a r y r e a s o n s f o r t h e need f o r HIS p r i o r i t y s e t t i n g were 
d e t e r m i n e d by t h e MCG commi t t ee t o i n v o l v e a c o m b i n a t i o n of c o n s i d e r a ­
t i o n s r e g a r d i n g t h e t e c h n i c a l deve lopment s e q u e n c e of i m p l e m e n t a t i o n , 
t h e p o l i t i c a l r i v a l r i e s among v a r i o u s a r e a s of t h e h o s p i t a l , and t h e 
d e s i r e t o maximize b e n e f i t s r e c e i v e d f o r d o l l a r s i n v e s t e d . A l t h o u g h 
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no c l e a r c o n s e n s u s was g i v e n r e g a r d i n g t h e r e l a t i v e i m p o r t a n c e of t h e 
t h r e e f a c t o r s , i t was i n d i c a t e d i n t h e d i s c u s s i o n t h a t t h e t e c h n i c a l 
and p o l i t i c a l a s p e c t s were t h e most o v e r t w h i l e t h e c o n s i d e r a t i o n of 
t h e m a x i m i z a t i o n of b e n e f i t s , even though i n t u i t i v e l y more a p p e a l i n g , 
was more o b s c u r e and t h e r e f o r e l e s s demanding . 
Weaknesses of t h e S c o r i n g Model 
Both t h r o u g h t h e d i s c u s s i o n s and t h e q u e s t i o n n a i r e , t h e e v a l u a t o r s 
we re i n v i t e d t o comment r e g a r d i n g t h e w e a k n e s s e s of t h e s c o r i n g model 
u sed i n t h e d e m o n s t r a t i o n and t h e i r i m p l i c a t i o n s f o r t h e g e n e r a l u s e 
of t h e s c o r i n g model a p p r o a c h t o HIS p r i o r i t y s e t t i n g . The e v a l u a t o r s 1 
r e s p o n s e s i n d i c a t e d t h a t most of t h e s i m p l i f y i n g a s s u m p t i o n s made i n 
d e v e l o p i n g b o t h t h e g e n e r a l me thodo logy and t h e s p e c i f i c s c o r i n g model 
u s e d i n t h e d e m o n s t r a t i o n may have had d e t r i m e n t a l e f f e c t s on t h e 
s c o r i n g model r e s u l t s . The s c o r i n g m o d e l ' s i n a b i l i t y t o c o n s i d e r 
t h e i n t e r d e p e n d e n c i e s of c e r t a i n a p p l i c a t i o n s and i t s r e s t r i c t i o n 
r e g a r d i n g t h e f i x e d n a t u r e of t h e ove rhead s y s t e m were c o n s i d e r e d t o 
i n t r o d u c e s i g n i f i c a n t i n a c c u r a c i e s i n t h e s c o r i n g model r e s u l t s . I n 
a d d i t i o n , t h e a s s u m p t i o n r e g a r d i n g t h e p u r e l y s e q u e n t i a l method of 
i m p l e m e n t a t i o n was viewed a s u n r e a l i s t i c . O t h e r c o n s i d e r a t i o n s such 
a s t h o s e d i s c u s s e d i n C h a p t e r IV r e g a r d i n g t h e t ime v a l u e of b e n e f i t s 
and t h e f l u c t u a t i o n of c r i t e r i o n i m p o r t a n c e w e i g h t i n g s among a p p l i c a ­
t i o n s were a l s o q u e s t i o n e d i n r e g a r d t o t h e p o s s i b l e b i a s t h a t t h e y 
migh t i n t r o d u c e i n t o t h e n u m e r i c a l r e s u l t s . 
A l though t h e above men t ioned w e a k n e s s e s i n t h e s c o r i n g m o d e l ' s 
n u m e r i c a l r e s u l t s were c l e a r l y i d e n t i f i e d , t h e c o m m i t t e e ' s g e n e r a l 
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comments i n d i c a t e d t h a t t h e m e t h o d o l o g y ' s t r u e u s e f u l n e s s seemed n o t 
t o be a f f e c t e d s i g n i f i c a n t l y by t h e s e i n a d e q u a c i e s . I n g e n e r a l , t h e 
commi t t ee f e l t t h a t t h e j o i n t p a r t i c i p a t i o n of t h e p l a n n i n g team 
members i n t h e c r i t e r i o n s e l e c t i o n and w e i g h t i n g p r o c e s s and i n t h e 
s y s t e m a t i c a n a l y s i s of e ach HIS a p p l i c a t i o n , a s r e q u i r e d by t h e s c o r i n g 
model deve lopment and a p p l i c a t i o n , o f f e r e d and m e t h o d o l o g y ' s g r e a t e s t 
b e n e f i t s . A c c o r d i n g l y , members of t h e MCG p l a n n i n g team f e l t t h a t 
once t h i s p r o c e s s had been e s t a b l i s h e d , and once t h e HIS p l a n n i n g 
commi t t ee had d e t e r m i n e d a s t r u c t u r e f o r t h e e v a l u a t i o n b a s e d on i t s 
s e l e c t e d c r i t e r i a , t h e commi t t ee would be a b l e t o a d j u s t t h e s c o r i n g 
m o d e l ' s i n i t i a l r a n k i n g s t o a p p r o p r i a t e l y compensa te f o r a l l s i g n i f i c a n t 
a s p e c t s n o t c o n s i d e r e d i n t h e m o d e l . For t h i s r e a s o n , t h e commi t t ee 
was l e s s c o n c e r n e d w i t h r e f i n e m e n t of t h e s c o r i n g model t h a n w i t h t h e 
p r o p e r e x p r e s s i o n of t h e l i m i t a t i o n s of t h e model and i t s n u m e r i c a l 
r e s u l t s so t h a t a l l o t h e r c o n s i d e r a t i o n s c o u l d be i n c l u d e d i n t h e 
e v a l u a t i o n p r o c e s s and c o n t r i b u t e t o t h e deve lopment of t h e recommended 
i m p l e m e n t a t i o n s c h e d u l e . 
S c o r i n g Model A p p l i c a b i l i t y 
To p r o v i d e a b e t t e r f o c u s on t h e a p p l i c a b i l i t y of t h e o v e r a l l 
s c o r i n g model a p p r o a c h , each e v a l u a t o r was a sked i f he would recommend 
i t s u s e i n s e t t i n g HIS p r i o r i t i e s . F i v e of t h e s i x e v a l u a t o r s r e s p o n d e d 
t h a t t h e y would recommend i t . A g a i n , t h e p r i m a r y r e a s o n i n d i c a t e d f o r 
t h e s e r e s p o n s e s i n v o l v e d t h e b e n e f i t s t o be o b t a i n e d from t h e e v a l u a t i o n 
" p r o c e s s 1 1 r a t h e r t h a n from t h e n u m e r i c a l r e s u l t s of t h e s c o r i n g m o d e l . 
A l though t h e d i s c u s s i o n s i n d i c a t e d t h a t r e f i n e m e n t s i n c r i t e r i o n d e ­
f i n i t i o n s , w e i g h t i n g s , and s c o r i n g f u n c t i o n s would be made w i t h i t e r a t i v e 
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u s e of t h e s c o r i n g model t h r o u g h o u t t h e HIS p l a n n i n g , one e v a l u a t o r 
c o n j e c t u r e d t h a t a f t e r s e v e r a l i t e r a t i o n s , t h e b e n e f i t s from t h e 
e v a l u a t i o n s t r u c t u r e or " p r o c e s s " migh t be f u l l y g a i n e d , a l l o w i n g 
t h e HIS commi t t ee t o d e t e r m i n e p r i o r i t y r a n k i n g s w i t h o u t t h e need 
f o r f o rma l s c o r e a s s i g n m e n t s f o r each c r i t e r i o n . 
I n s p i t e of t h e i r r ecommenda t ions f o r i t s u s e , t h e MCG p l a n n i n g j 
i 
commi t t ee members i n d i c a t e d some r e s e r v a t i o n s r e g a r d i n g t h e a p p l i - I 
i 
c a b i l i t y of t h e s c o r i n g model a p p r o a c h t o d e t e r m i n i n g HIS p r i o r i t i e s . j 
I n g e n e r a l , t h e e v a l u a t o r s f e l t t h a t a l t h o u g h t h e d e m o n s t r a t i o n had , 
g i v e n them a d e q u a t e knowledge of t h e p r o c e d u r e s i n v o l v e d i n d e v e l o p i n g ' 
an HIS s c o r i n g mode l , a d d i t i o n a l e x p e r i m e n t a l u s e of t h e m e t h o d o l o g y ' s 
I 
a p p r o a c h on a c o n t i n u o u s b a s i s i n an a c t u a l h o s p i t a l env i ronmen t and ] 
i 
f u r t h e r deve lopmen t of t h e o t h e r a s p e c t s of t h e me thodo logy would ! 
i 
b e t t e r i n d i c a t e i t s a p p l i c a b i l i t y . 
I n summary, t h e MCG p l a n n i n g commi t t ee f e l t t h a t t h e HIS p r i o r i t y 
p rob l em was i n d e e d s i g n i f i c a n t and t h a t t h e s c o r i n g model a p p r o a c h 
a p p e a r s t o be u s e f u l i n i t s s o l u t i o n b e c a u s e of t h e i n s i g h t s which i t s 
e v a l u a t i o n p r o c e s s b r i n g s t o t h e p a r t i c i p a n t s . However, s i n c e t h e 
w o r t h of t h e s e s h a r p e n e d i n s i g h t s i n c o n t i n u e d HIS p l a n n i n g c o u l d n o t 
be p r o p e r l y e v a l u a t e d i n t h e s c o r i n g model d e m o n s t r a t i o n , t h e commi t t ee 
f e l t t h a t a d e q u a t e a p p r a i s a l of t h e m e t h o d o l o g y ' s o v e r a l l a p p l i c a b i l i t y 
c o u l d n o t be made u n t i l f u r t h e r t r i a l a p p l i c a t i o n s c o u l d be c o n d u c t e d 
and e v a l u a t e d i n a c t u a l h o s p i t a l e n v i r o n m e n t s o v e r a c o n t i n u o u s HIS 
p l a n n i n g p e r i o d . 
I n a d d i t i o n , t h e p l a n n i n g commi t t ee members i n d i c a t e d t h a t t h e 
a p p r o a c h a p p e a r s t o be a p p l i c a b l e t o many o t h e r h e a l t h c a r e p l a n n i n g 
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d e c i s i o n s . Aga in , t h e b e n e f i t s of t h e i n s i g h t s t o be g a i n e d from t h e 
" p r o c e s s " of e v a l u a t i o n were s t r e s s e d w h i l e some r e s e r v a t i o n s were 
i n d i c a t e d r e g a r d i n g f u l l endo r semen t u n t i l a d d i t i o n a l t r i a l s i n a c t u a l 
h o s p i t a l p l a n n i n g s i t u a t i o n s c o u l d b e pe r fo rmed and e v a l u a t e d . 
Cos t of D e m o n s t r a t i o n 
I n a d d i t i o n t o t h e b e n e f i t s t o be g a i n e d from t h e s c o r i n g model 
a p p r o a c h , t h e c o s t of i t s u s e i s a l s o a d e t e r m i n i n g f a c t o r i n i t s 
g e n e r a l a p p l i c a b i l i t y . These c o s t s w i l l p r o b a b l y i n c l u d e t h e s a l a r y 
of a f u l l - t i m e c o o r d i n a t o r a s w e l l a s t h e v a l u e of t h e t i m e each 
p a r t i c i p a n t c o n t r i b u t e s t o t h e p l a n n i n g e f f o r t . 
The c o o r d i n a t o r c o u l d do such t h i n g s as p r e p a r i n g t h e agenda 
f o r e ach p l a n n i n g m e e t i n g , p r o v i d i n g t h e t e c h n i c a l a s s i s t a n c e needed 
f o r d e s i g n i n g t h e s c o r i n g mode l , and c o n s o l i d a t i n g a l l q u a n t i t a t i v e 
d a t a from a n a l y s e s of i n f o r m a t i o n r e q u i r e m e n t s , p o t e n t i a l a p p l i c a t i o n 
p e r f o r m a n c e s , and e x p e c t e d a p p l i c a t i o n c o s t s . He a l s o t a b u l a t e s t h e 
r e s u l t i n g e v a l u a t i o n s c o r e s , p e r f o r m s t h e s e n s i t i v i t y a n a l y s i s , and 
r e p o r t s t h e r e s u l t s back t o t h e e v a l u a t i o n t eam. 
I n t h e a p p l i c a t i o n d e m o n s t r a t i o n , t h e MCG p l a n n i n g team c o n ­
t r i b u t e d n e a r l y 60 man-hour s d u r i n g t h e s i x p l a n n i n g s e s s i o n s r e q u i r e d . 
U s i n g an assumed a v e r a g e t o t a l c o s t of $12 p e r hour f o r t h e p a r t i c i ­
p a n t s , t h e c o s t of t h e i r t i m e i s c a l c u l a t e d t o be $720 f o r t h e demon­
s t r a t i o n . I n a d d i t i o n , t h e c o s t of a f u l l - t i m e c o o r d i n a t o r f o r t h e 
t h r e e - m o n t h p e r i o d of a c t i v e i n v o l v e m e n t i s e s t i m a t e d t o be a p p r o x i ­
m a t e l y $5000 . O t h e r c o s t s f o r t y p i n g , c o p y i n g and m i s c e l l a n e o u s 
s u p p l i e s r e l a t e d t o t h e p r i o r i t y p l a n n i n g a c t i v i t i e s would b r i n g t h e 
e s t i m a t e d t o t a l c o s t of t h e d e m o n s t r a t i o n t o a b o u t $ 6 , 0 0 0 . 
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A l though t h e p a r t i c i p a n t s i n t h e u s e of an HIS s c o r i n g model 
i n a r e a l - w o r l d s i t u a t i o n would have t o r e v i e w t h e i n f o r m a t i o n r e ­
q u i r e m e n t s and a p p l i c a t i o n d e s c r i p t i o n s i n g r e a t e r d e t a i l t h a n t h a t 
needed f o r t h e d e m o n s t r a t i o n , b e c a u s e t h e i r f i r s t - h a n d knowledge of 
t h e s i t u a t i o n would p r o v i d e a b e t t e r backg round t o r e l a t e such 
a n a l y s e s t o , t h e t ime r e q u i r e d of them s p e c i f i c a l l y f o r t h e p r i o r i t y 
s e t t i n g p r o c e s s s h o u l d be comparab le t o t h a t g i v e n i n t h e d e m o n s t r a ­
t i o n . T h e r e f o r e , t h e $ 6 , 0 0 0 would a p p e a r t o be a r e a s o n a b l e e s t i m a t e 
of t h e c o s t s e n c o u n t e r e d i n u s i n g t h e s c o r i n g model and c o s t / 
e f f e c t i v e n e s s a n a l y s i s p o r t i o n s of t h e m e t h o d o l o g y . Because t h e 
i n f o r m a t i o n g a t h e r i n g p o r t i o n s of t h e me thodo logy s h o u l d a l s o be 
r e q u i r e d i n t h e c o s t j u s t i f i c a t i o n p h a s e s of HIS p l a n n i n g , and s i n c e 
t h e y were n o t a p p l i e d i n t h e d e m o n s t r a t i o n , a d d i t i o n a l r e s e a r c h 
would be r e q u i r e d t o d e t e r m i n e t h e a d d i t i o n a l c o s t s t h e y c r e a t e . 
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CHAPTER VII 
CONCLUSIONS AND RECOMMENDATIONS 
The p u r p o s e of t h i s r e s e a r c h was t o d e v e l o p a g e n e r a l me thodo logy 
f o r d e t e r m i n i n g i m p l e m e n t a t i o n p r i o r i t i e s among c a n d i d a t e a p p l i c a t i o n s 
t o a r e a l - t i m e , p a t i e n t - o r i e n t e d h o s p i t a l i n f o r m a t i o n s y s t e m . I n t h i s 
r e g a r d g u i d e l i n e s f o r d e v e l o p i n g c u s t o m i z e d s c o r i n g models t o be u sed 
i n d e t e r m i n i n g such p r i o r i t i e s i n i n d i v i d u a l h o s p i t a l s we re e s t a b l i s h e d , 
d e s c r i b e d , and d e m o n s t r a t e d w i t h i n a g e n e r a l framework of t h e o v e r a l l 
m e t h o d o l o g y . 
S e v e r a l s p e c i f i c o b j e c t i v e s were o u t l i n e d i n C h a p t e r I I I . The 
n e x t s e c t i o n of t h i s c h a p t e r f i r s t p r e s e n t s c o n c l u s i o n s r e l a t e d t o 
each o b j e c t i v e . Then, g e n e r a l c o n c l u s i o n s a r e d rawn. I n t h e l a s t 
s e c t i o n of t h e c h a p t e r , r ecommenda t ions a r e o f f e r e d r e g a r d i n g p o s s i b l e 
improvements t o t h e me thodo logy and f u r t h e r d e m o n s t r a t i o n of i t s 
a p p l i c a b i l i t y . 
C o n c l u s i o n s 
The f i r s t o b j e c t i v e of t h i s r e s e a r c h was t o d e v e l o p a g e n e r a l 
p l a n n i n g a p p r o a c h t o s e t t i n g HIS p r i o r i t i e s . The a p p r o a c h d e v e l o p e d 
and d e s c r i b e d i n C h a p t e r IV s u g g e s t s a s y s t e m a t i c method f o r e s t a b l i s h i n g 
i n f o r m a t i o n r e q u i r e m e n t s , i d e n t i f y i n g and s c r e e n i n g p o t e n t i a l HIS 
a p p l i c a t i o n s , and d e t e r m i n i n g t h e i r i m p l e m e n t a t i o n p r i o r i t i e s u s i n g 
c o s t / e f f e c t i v e n e s s a n a l y s i s . The a p p r o a c h i s b a s e d upon t h e d e v e l o p ­
ment of a c u s t o m i z e d s c o r i n g model f o r e a c h i n d i v i d u a l h o s p i t a l t o u s e 
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i n d e t e r m i n i n g i t s own HIS p r i o r i t i e s . I n a d d i t i o n t o d e t e r m i n i n g 
p r i o r i t i e s among i n d e p e n d e n t a p p l i c a t i o n s , t h e a p p r o a c h i n c l u d e s 
p r o c e d u r e s f o r s e l e c t i n g among m u t u a l l y e x c l u s i v e a l t e r n a t i v e s u s i n g 
i n c r e m e n t a l c o s t / e f f e c t i v e n e s s a n a l y s i s . 
I n d e v e l o p i n g t h e g e n e r a l a p p r o a c h , p r i m a r y emphas i s was 
p l a c e d on e s t a b l i s h i n g g u i d e l i n e s and p r o c e d u r e s f o r t h e deve lopmen t 
of ^ 'customized HIS s c o r i n g m o d e l s , t h e second o b j e c t i v e of t h e s t u d y . 
Each c r i t i c a l a s p e c t of HIS s c o r i n g model d e s i g n was d i s c u s s e d and 
methods f o r p r o h i b i t i n g u n i n t e n d e d b i a s i n t h e s c o r i n g model r e s u l t s 
were p r e s e n t e d . Such methods i n c l u d e t h e u s e of b o t h a d d i t i v e and 
m u l t i p l i c a t i v e r e l a t i o n s h i p s among s e l e c t e d c r i t e r i a and t h e c o r r e s ­
pond ing m a t h e m a t i c a l c a l c u l a t i o n s n e c e s s a r y t o m a i n t a i n t h e c o n s i s t e n c y 
of t h e c r i t e r i o n i m p o r t a n c e w e i g h t i n g s . I n a d d i t i o n , g u i d e l i n e s were 
p r e s e n t e d r e g a r d i n g t h e s e l e c t i o n of i n t e r d e p e n d e n t c r i t e r i a , t h e 
method of c r i t e r i o n w e i g h t i n g , and t h e d e s i g n of c r i t e r i o n s c o r i n g 
f u n c t i o n s . 
I n a c c o m p l i s h i n g t h e t h i r d o b j e c t i v e , t h e u s e of t h e s e g u i d e l i n e s 
and p r o c e d u r e s was d e m o n s t r a t e d i n t h e deve lopment of a s c o r i n g model 
f o r a mock h o s p i t a l . Members of an HIS p l a n n i n g team from t h e M e d i c a l 
C o l l e g e of G e o r g i a p a r t i c i p a t e d i n t h e deve lopmen t and u s e of t h i s 
s c o r i n g model f o r d e t e r m i n i n g t h e i m p l e m e n t a t i o n p r i o r i t i e s f o r f o u r 
c o n s t r u c t e d HIS a p p l i c a t i o n s . As d i s c u s s e d i n C h a p t e r VI t h i s t r i a l 
a p p l i c a t i o n p r o v i d e d t o t h e MCG team of e x p e r t s an a d e q u a t e d e m o n s t r a -
i 
t i o n of t h e g u i d e l i n e s and p r o c e d u r e s r e q u i r e d f o r s c o r i n g model d e s i g n . 
The f o u r t h s t u d y o b j e c t i v e , t h a t of e v a l u a t i n g t h e a p p l i c a b i l i t y 
of t h e m e t h o d o l o g y , was o n l y p a r t i a l l y a c c o m p l i s h e d . The l i m i t a t i o n s of 
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t h e n u m e r i c a l r e s u l t s of such s c o r i n g models were d e t e r m i n e d n o t t o 
compromise t h e a p p l i c a b i l i t y of t h e a p p r o a c h . However, s i n c e t h e 
p o t e n t i a l enhancement of t h e d e c i s i o n m a k e r s ' i n s i g h t s t h rough 
t h e i r p a r t i c i p a t i o n i n t h e s c o r i n g model e v a l u a t i o n p r o c e s s was 
i d e n t i f i e d a s t h e p r i m a r y j u s t i f y i n g b e n e f i t of t h e a p p r o a c h , 
a d d i t i o n a l u s e of t h e me thodo logy i n a c t u a l HIS p l a n n i n g s i t u a t i o n s 
t o d e t e r m i n e t h e r e a l i z a t i o n of t h e s e b e n e f i t s was found t o be r e ­
q u i r e d b e f o r e t h e m e t h o d o l o g y ' s t r u e a p p l i c a b i l i t y c o u l d be d e t e r m i n e d . 
I t s h o u l d be n o t e d t h a t a l t h o u g h t h e n u m e r i c a l r e s u l t s p roduced 
by t h e s c o r i n g model a r e n o t s u i t a b l e f o r d i r e c t c o n v e r s i o n i n t o t h e 
i m p l e m e n t a t i o n s c h e d u l e , t h e y do p r o v i d e t h e b a s i s f o r such a s c h e d u l e , 
r e q u i r i n g a d j u s t m e n t s f o r o n l y t h e s p e c i f i c l i m i t a t i o n s of t h e s c o r i n g 
m o d e l . For t h i s r e a s o n , t h e i m p o r t a n c e of t h e g u i d e l i n e s f o r e l i m i n a t ­
i n g u n i n t e n d e d b i a s i n t h e s c o r i n g model d e s i g n r e m a i n s s i g n i f i c a n t . 
I n a c c o m p l i s h i n g t h e f i n a l o b j e c t i v e , r ecommenda t ions r e g a r d i n g 
a d d i t i o n a l r e s e a r c h needed t o f u r t h e r improve t h e me thodo logy and t o 
d e m o n s t r a t e i t s a p p l i c a b i l i t y a r e p r e s e n t e d l a t e r i n t h i s c h a p t e r . 
I n g e n e r a l t h e e v a l u a t i o n a p p r o a c h r e s u l t i n g from t h i s r e s e a r c h 
p r o v i d e s sound g u i d e l i n e s f o r t h e deve lopment of an HIS s c o r i n g model 
a s w e l l a s t h e g e n e r a l p r o c e d u r e s f o r i t s u s e i n e v a l u a t i n g c a n d i d a t e 
a p p l i c a t i o n s and d e t e r m i n i n g t h e i r i m p l e m e n t a t i o n p r i o r i t i e s . A l t h o u g h 
t h e n u m e r i c a l r e s u l t s of such a s c o r i n g model and t h e i r c o r r e s p o n d i n g 
p r i o r i t y r a n k i n g s do n o t a p p e a r c o m p l e t e l y a d e q u a t e f o r s c h e d u l e 
d e t e r m i n a t i o n b e c a u s e of t h e m o d e l ' s a p p a r e n t i n a b i l i t y t o c o n s i d e r 
a l l a s p e c t s of t h e r e a l - w o r l d e n v i r o n m e n t , t h e s e r e s u l t s do p r o v i d e 
v a l u a b l e i n p u t s t o t h e q u e s t i o n of how b e s t t o o r d e r t h e i m p l e m e n t a t i o n 
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of HIS a p p l i c a t i o n s . I n a d d i t i o n , t h e p r o c e s s of s y s t e m a t i c a l l y and 
c o n s i s t e n t l y a n a l y z i n g a l l c a n d i d a t e a p p l i c a t i o n s u s i n g w e l l d e f i n e d 
c r i t e r i a w i t h i n an o v e r a l l e v a l u a t i o n s t r u c t u r e , a s r e q u i r e d by t h e 
m e t h o d o l o g y ' s s c o r i n g model a p p r o a c h , a p p e a r s t o s h a r p e n t h e i n s i g h t s 
of t h e d e c i s i o n makers and a l l o w s them t o p e r f o r m b e t t e r t h e f i n a l 
d e t e r m i n a t i o n of t h e i m p l e m e n t a t i o n s c h e d u l e . 
The s p e c i f i c g u i d e l i n e s f o r s c o r i n g model d e s i g n a s w e l l a s t h e 
g e n e r a l a p p r o a c h we re d e m o n s t r a t e d by t h e i r a p p l i c a t i o n i n t h e mock HIS 
p l a n n i n g s i t u a t i o n t o c l a r i f y t h e i r u s e i n d e t e r m i n i n g HIS p r i o r i t i e s . 
Moreover , t h e MCG p l a n n i n g commi t t ee i n d i c a t e d t h a t such d e m o n s t r a t i o n 
was s u f f i c i e n t f o r them t o recommend t h e u s e of t h e a p p r o a c h f o r h o s p i ­
t a l s i n v o l v e d i n HIS d e v e l o p m e n t . I t i s t h e r e f o r e c o n c l u d e d t h a t t h e 
f u n d a m e n t a l aim of t h i s r e s e a r c h h a s been a c h i e v e d . 
Recommended Areas f o r F u r t h e r R e s e a r c h 
The f i n a l o b j e c t i v e of t h i s s t u d y was t h e i d e n t i f i c a t i o n of 
p r o m i s i n g and i m p o r t a n t a r e a s of t h e HIS p r i o r i t y p l a n n i n g p r o c e s s 
which a r e a p p r o p r i a t e f o r a d d i t i o n a l r e s e a r c h . I t i s a p p a r e n t t h a t 
many of t h e a s s u m p t i o n s i n c o r p o r a t e d i n t h e g e n e r a l me thodo logy t o 
a l l o w o r s i m p l i f y t h e u s e of t h e s c o r i n g model a p p r o a c h d e t r i m e n t a l l y 
a f f e c t t h e v a l i d i t y of t h e m o d e l ' s n u m e r i c a l r e s u l t s . A l t h o u g h t h e s e 
d e f i c i e n c i e s can be a l l e v i a t e d t o some d e g r e e t h r o u g h s u b j e c t i v e c o n ­
s i d e r a t i o n s by t h e e v a l u a t i o n commi t t ee and c o r r e s p o n d i n g a d j u s t m e n t s 
t o t h e model r e s u l t s , t h e n e c e s s i t y f o r such s u b j e c t i v e t r e a t m e n t 
weakens t h e me thodo logy a s an o b j e c t i v e e v a l u a t i o n t o o l . The d e v e l o p ­
ment of methods t o p e r m i t more r e a l i s t i c a s s u m p t i o n s would t h e r e f o r e 
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improve t h e m e t h o d o l o g y . I n t h e i n t e r e s t of p r o m o t i n g a d d i t i o n a l 
r e s e a r c h r e l a t e d t o HIS p r i o r i t y d e t e r m i n a t i o n , s e v e r a l s u g g e s t i o n s 
f o r d e v e l o p i n g such methods a r e p r e s e n t e d b e l o w : 
1 . Deve lop a method f o r a n a l y t i c a l l y c o n s i d e r i n g t h e i n t e r -
d e p e n d e n c i e s among c a n d i d a t e HIS a p p l i c a t i o n s . Development 
c o s t d e p e n d e n c i e s migh t be b e s t a d d r e s s e d u s i n g a s u b o p t i m i z i n g , 
i t e r a t i v e a p p r o a c h i n which t h e h i g h e s t r a n k i n g a p p l i c a t i o n 
would be s e l e c t e d and added t o t h e o v e r h e a d sys t em a l l o w i n g 
t h e deve lopment c o s t s and p r i o r i t y r a n k i n g s of a l l r e ­
m a i n i n g a p p l i c a t i o n s t o be r e e v a l u a t e d . 
2 . E s t a b l i s h an a n a l y t i c a l method f o r i n c l u d i n g c o n s i d e r a t i o n s 
of deve lopmen t c o s t - d e v e l o p m e n t t i m e d i s p r o p o r t i o n a l i t i e s 
and t h e t i m e v a l u e of b e n e f i t s more o b j e c t i v e l y i n t h e 
m e t h o d o l o g y . 
3 . Deve lop methods which would a l l o w c o n s i d e r a t i o n of s i m u l ­
t a n e o u s i m p l e m e n t a t i o n of s e v e r a l a p p l i c a t i o n s t o be 
i n c o r p o r a t e d w i t h i n t h e me thodo logy s t r u c t u r e . 
4 . E s t a b l i s h methods t o r e l a t e t h e d e t e r m i n a t i o n of HIS 
p r i o r i t i e s t o t h e o v e r a l l a v a i l a b i l i t y of HIS f u n d i n g 
d u r i n g t h e p l a n n i n g h o r i z o n . 
I n a d d i t i o n t o improvements i n t h e a s s u m p t i o n s u s e d i n t h e me thod­
o l o g y , s e v e r a l a d d i t i o n a l a r e a s f o r r e s e a r c h can be l i s t e d . A c c o r d i n g l y , 
e a c h of t h e f o l l o w i n g t o p i c s a p p e a r s t o be f e r t i l e ground f o r f u t u r e 
i n v e s t i g a t i o n : 
1 . Deve lop c o n s i s t e n t and c o m p r e h e n s i v e methods f o r e s t i m a t i n g 
t h e deve lopmen t and o p e r a t i n g c o s t s of c a n d i d a t e HIS a p p l i c a t i o n s . 
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2 . De t e rmine t h e f e a s i b i l i t y of e s t a b l i s h i n g a maximum 
a c c e p t a b l e c o s t / e f f e c t i v e n e s s r a t i o (MAR) f o r HIS 
a p p l i c a t i o n s . 
3 . I n v e s t i g a t e t h e p o s s i b i l i t y of a d j u s t i n g c r i t e r i o n 
i m p o r t a n c e w e i g h t i n g s t o a c c o u n t f o r d i f f e r e n c e s i n t h e 
c h a r a c t e r i s t i c s of each i n f o r m a t i o n s u b s y s t e m w h i l e 
m a i n t a i n i n g a c o n s i s t e n t e v a l u a t i o n s t r u c t u r e . 
4 . I d e n t i f y t h e a c t u a l s c o r i n g d i s t r i b u t i o n s of c e r t a i n 
c r i t e r i a f o r a l a r g e number of c a n d i d a t e a p p l i c a t i o n s 
and d e t e r m i n e t h e a f f e c t of t h e s u b s t i t u t i o n of s i m p l e r 
d i s t r i b u t i o n a p p r o x i m a t i o n s on t h e s c o r i n g model r e s u l t s . 
5 . I n v e s t i g a t e t h e r o l e of t h e chance of s u c c e s s c r i t e r i o n 
i n HIS p r i o r i t y p l a n n i n g and d e v e l o p methods f o r i t s 
a p p r o p r i a t e c o n s i d e r a t i o n w i t h i n t h e s c o r i n g mode l . 
A f i n a l a r e a a p p r o p r i a t e f o r a d d i t i o n a l r e s e a r c h i n v o l v e s a 
b e t t e r d e t e r m i n a t i o n of t h e m e t h o d o l o g y ' s a p p l i c a b i l i t y t o HIS 
p r i o r i t y p l a n n i n g . D e m o n s t r a t i o n and e v a l u a t i o n of t h e d e s i g n and 
u s e of s c o r i n g mode l s o v e r an e x t e n d e d p e r i o d of HIS p l a n n i n g and 
deve lopmen t i n a r e a l - w o r l d e n v i r o n m e n t would be most h e l p f u l i n 
t h i s r e g a r d . Such a s t u d y s h o u l d a t t e m p t t o m o n i t o r t h e d e v e l o p ­
ment of p l a n n i n g i n s i g h t s f o r each i n d i v i d u a l p a r t i c i p a t i n g i n t h e 
me thodo logy a p p l i c a t i o n and t o a n a l y z e t h e d e g r e e t o which o t h e r 






DESCRIPTION OF INFORMATION SUBSYSTEMS 
C l i n i c a l L a b o r a t o r y S u b s y s t e m - - P r e s e n t 
Scope : P r o v i d e s c l i n i c a l l a b o r a t o r y s e r v i c e s t o b o t h i n p a t i e n t s 
and o u t p a t i e n t s . 
Work load : 4 1 2 , 5 0 0 I n p a t i e n t T e s t s / y e a r 
1 0 8 , 0 0 0 O u t p a t i e n t T e s t s / y e a r 
5 2 0 , 5 0 0 T o t a l t e s t s p e r y e a r 
25 T e s t s / A d m i s s i o n 
2 T e s t s / O u t p a t i e n t v i s i t 
Workload Breakdown (by number of u n w e i g h t e d t e s t s ) 
HISTOPATHOLOGY 2.8% HEMATOLOGY 16.8% 
CYTOLOGY 4.0% SEROLOGY 5.4% 
CHEMISTRY 44.9% BLOOD BANK 1.9% 
URINALYSIS 4.9% MICROBIOLOGY 16.4% 
PARASITOLOGY 3.0% 100.0% 
C u r r e n t P r o c e d u r e 
A. I n p a t i e n t 
1 . Three p a r t r e q u i s i t i o n h a n d w r i t t e n from d o c t o r ' s o r d e r s 
2 . R e q u i s i t i o n p i c k e d up by p h l e b o t o m i s t who1 c o l l e c t s 
s p e c i m e n s on a r o u t i n e s c h e d u l e . 
3 . R e c e i p t of spec imen and c o n t r o l number a s s i g n m e n t i n 
l a b o r a t o r y . 
4 . Workbooks p r e p a r e d f o r b l o o d c h e m i s t r y . 
5 . T e s t s pe r fo rmed and r e p o r t e d on r e q u i s i t i o n o r workbook. 
6 . R e s u l t s b a t c h e d and d i s p a t c h e d t o n u r s i n g a r e a . 
7 . Coun t s t a k e n f o r d a i l y and m o n t h l y t e s t t o t a l s . 
B . O u t p a t i e n t 
1 . P h y s i c i a n w r i t e s r e q u i s i t i o n . 
2 . P a t i e n t c a r r i e s r e q u i s i t i o n t o l a b o r a t o r y and w a i t s . 
3 . Specimen c o l l e c t e d and p a t i e n t r e l e a s e d . 
4 . Res t of p r o c e d u r e i s i d e n t i c a l t o t h a t f o r i n p a t i e n t s 
e x c e p t t h e r e s u l t s a r e b a t c h e d and s e n t t o m e d i c a l 
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r e c o r d s f o r e n t r y i n t o p a t i e n t c h a r t . 
IV . Pe r fo rmance L e v e l s — C u r r e n t 
A. Cyc le Time ( spec imen c o l l e c t i o n t o r e p o r t a v a i l a b i l i t y ' ' " ) 
% of t e s t s a v a i l a b l e w i t h i n c y c l e t i m e 
INPATIENTS OUTPATIENTS 
Cyc le Time R o u t i n e S t a t R o u t i n e S t a t 
4 h o u r s 40% 90% 5% 60% 
12 h o u r s 707o 95% 30% --
24 h o u r s 90% 99% 507o 907o 
48 h o u r s 1 - 807o -
1 week 99% - 857o -
r e p o r t a v a i l a b i l i t y means e i t h e r i n p a t i e n t c h a r t o r 
communicated t o p h y s i c i a n . 
B . Accuracy 
1 . R e q u i s i t i o n e r r o r s c a u s e 87G of t e s t s t o be r e r u n . 
2 . The c l e r i c a l e r r o r r a t e i n r e p o r t i n g r e s u l t s h a s been 
e s t i m a t e d be tween 5*0% and 7.0%. 
C. R e l i a b i l i t y 
1 . 157o of a l l o u t p a t i e n t l a b r e s u l t s a r e l o s t ( n e v e r g e t 
t o c h a r t ) . 
2 . I n p a t i e n t r e l i a b i l i t y e s t i m a t e d above 95? 0 . 
V. O t h e r I n p u t s : 
A. P h y s i c i a n s i n OPC o u t r a g e d a t l a b o r a t o r y i n e f f i c i e n c i e s . 
B . P u b l i c image of l a b o r a t o r y i s low due t o t h e number of 
l o s t or i n c o r r e c t t e s t s . 
C. A d m i n i s t r a t i o n e s t i m a t e s t h a t 127o of l a b r e v e n u e i s 
m i s s e d due t o l o s t c h a r g e s . 
D. C o n s t a n t phone c a l l s f o r STAT r e s u l t s c a u s e s i g n i f i c a n t 
i n t e r r u p t i o n i n l a b o r a t o r y a r e a . 
E. O u t p a t i e n t ' s a v e r a g e w a i t i n g t i m e f o r spec imen c o l l e c t i o n 
d u r i n g peak p e r i o d i s 20 m i n u t e s . 
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R a d i o l o g y S u b s y s t e m - - P r e s e n t 
I . Scope : P r o v i d e s d i a g n o s t i c r a d i o l o g y s e r v i c e s t o b o t h i n p a t i e n t s 
and o u t p a t i e n t s . 
I I , Work load : 3 3 , 0 0 0 I n p a t i e n t Exams/year 
16 ,000 O u t p a t i e n t Exams/year 
4 9 , 0 0 0 T o t a l Exams/year 
C e n t r a l i z e d R a d i o l o g y F a c i l i t y : 
3 R a d i o l o g y Exam Rooms 
1 F l u o r s c o p y Room 
1 F l u o r s c o p y / R a d i o l o g y Room 
1 Ches t Room 
1 E x t r e m i t i e s Room 
I I I , P r o c e d u r e - - P r e s e n t 
A. I n p a t i e n t P r o c e d u r e 
1 . R e q u i s i t i o n h a n d w r i t t e n , b a t c h e d on n u r s i n g u n i t and 
s e n t t o r a d i o l o g y r e g i s t r a t i o n d e s k . 
2 . R e q u i s i t i o n logged and p a t i e n t f i l e i s p u l l e d ( r o u t i n e 
exams a r e n o t s c h e d u l e d ) . 
3 . P a t i e n t a r r i v e s and w a i t s ( a v e r a g e i n p a t i e n t w a i t i n g 
t i m e - - 3 0 m i n u t e s ) . 
4 . Exam per fo rmed and p a t i e n t r e t u r n e d t o room. 
5 . F i l m d e v e l o p e d and r e a d by r a d i o l o g i s t . 
6 . Repor t of f i n d i n g s d i c t a t e d . 
7 . F i l m f i l e d , r e p o r t t r a n s c r i b e d . 
8 . Repor t r e v i e w e d by r a d i o l o g i s t . 
9 . Repor t s e n t t o n u r s i n g s t a t i o n and e n t e r e d i n p a t i e n t 
c h a r t . 
B. O u t p a t i e n t P r o c e d u r e 
1 . P h y s i c i a n w r i t e s r e q u i s i t i o n . 
2 . P a t i e n t c a r r i e s r e q u i s i t i o n t o Rad io logy and w a i t s . 
3 . R e q u i s i t i o n logged and f i l e i s p u l l e d . 
4 . Res t of p r o c e d u r e i s i d e n t i c a l t o i n p a t i e n t e x c e p t t h a t 
r e p o r t i s s e n t t o m e d i c a l r e c o r d f o r a t t a c h i n g t o c h a r t . 
5 . STAT r e p o r t s a r e c a l l e d t o t h e p h y s i c i a n . 
6 . For e x t r e m i t i e s (b roken bone d e t e r m i n a t i o n ) p a t i e n t 
somet imes w a i t s f o r r e a d i n g and c a r r i e s p r e l i m i n a r y 
r e p o r t back t o p h y s i c i a n . 
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IV. Pe r fo rmance L e v e l s — P r e s e n t 
A. Cyc le Time ( p a t i e n t a r r i v a l , t o r e p o r t a v a i l a b i l i t y ) 
% of r e p o r t s a v a i l a b l e w i t h i n c y c l e t i m e 
I n p a t i e n t O u t p a t i e n t 
C y c l e Time R o u t i n e STAT R o u t i n e STAT 
4 h o u r s 80% 10% 80% 
24 h o u r s 90% 95% 60% 95% 
48 h o u r s 99% 99% 88% 99% 
1 week - — 91% — 
B. Accuracy 
1 . I n p a t i e n t r e q u i s i t i o n e r r o r s c a u s e 5% of exams t o be 
r e r u n . 
2 . R e l a t i v e l y few e r r o r s i n o u t p a t i e n t r e q u i s i t i o n s or 
i n t h e r e p o r t i n g of a l l r e s u l t s . 
C. R e l i a b i l i t y 
1 . I n p a t i e n t r e l i a b i l i t y i s v e r y h i g h ( v e r y few r e p o r t s 
o r f i l m s l o s t ) . 
2 . 8% of o u t p a t i e n t r e p o r t s n e v e r r e a c h p a t i e n t c h a r t . 
V. O the r I n p u t s : 
1 . 70% of exam load comes be tween 10 :00 A. M. and 2 : 0 0 P . M. 
( p r i m a r i l y due t o o u t p a t i e n t s ) . 
2 . Between 10 :00 A. M. and 2 : 0 0 P . M. t h e a v e r a g e w a i t i n g 
t i m e b e f o r e exams i s 45 m i n u t e s (much d e l a y i s c a u s e d by 
h a v i n g t o p u l l o u t p a t i e n t f i l e s ) . 
3 . P h y s i c i a n s a r e o u t r a g e d a t o u t p a t i e n t exam r e p o r t i n g . 
4 . P a t i e n t ' s image of h o s p i t a l s u f f e r s b e c a u s e of l o n g w a i t s 
and l o s t r e p o r t s . 
5 . 10% of R a d i o l o g y r e v e n u e i s l o s t t o l o s t c h a r g e s . 
6 . R a d i o l o g i s t i s c o n s t a n t l y i n t e r r u p t e d by c a l l s f o r STAT 
r e s u l t s o r m i s s i n g r e p o r t s . 
7 . F a i l u r e t o c o m p l e t e s p e c i a l p r e p a r a t i o n c a u s e s l o n g 
d e l a y s i n 5% of i n p a t i e n t exams . 
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Pharmacy Sub s y s t e m - - P r e s e n t 
I . Scope : P r o v i d e s a l l m e d i c a t i o n s and p h a r m a c e u t i c a l s t o b o t h 
i n p a t i e n t s and o u t p a t i e n t s . 
I I . W o r k l o a d s : T y p i c a l of 4 0 0 - b e d g e n e r a l h o s p i t a l . 
I I I . P r o c e d u r e 
A. I n p a t i e n t - Ward S tock and P r e s c r i p t i o n Drug D i s t r i b u t i o n 
1 . P h y s i c i a n w r i t e s m e d i c a t i o n o r d e r i n c h a r t . 
2 . Nurse t r a n s c r i b e s t o medix s h e e t . 
3 . Nurse makes ou t m e d i c a t i o n c a r d . 
4 . M e d i c a t i o n o r d e r s e n t t o pharmacy i f n o t i n ward s t o c k . 
5 . Pharmacy f i l l s p r e s c r i p t i o n and s e n d s t o n u r s i n g u n i t . 
6 . M e d i c a t i o n c a r d s s o r t e d by t ime of a d m i n i s t r a t i o n . 
7 . Drugs p l a c e d w i t h c a r d s on m e d i c a t i o n t r a y . 
8 . Drugs checked a g a i n s t m e d i x . 
9 . Drugs a d m i n i s t e r e d t o p a t i e n t . 
10 . Medix u p d a t e d t o show a d m i n i s t r a t i o n of d r u g . 
1 1 . Order made f o r ward s t o c k r e p l e n i s h m e n t . 
B. O u t p a t i e n t 
1 . P h y s i c i a n w r i t e s p r e s c r i p t i o n . 
2 . P a t i e n t c a r r i e s p r e s c r i p t i o n t o pharmacy and w a i t s . 
3 . P r e s c r i p t i o n f i l l e d and g i v e n t o p a t i e n t . 
4 . P a t i e n t l e a v e s . 
IV . P e r f o r m a n c e L e v e l s — P r e s e n t 
A. T i m e l i n e s s 
1 . 20% of d r u g a d m i n i s t r a t i o n s a r e 30 m i n u t e s or more o f f 
of t h e p r e s c r i b e d a d m i n i s t r a t i o n t i m e . ( D i s a g r e e m e n t 
be tween m e d i c a l s t a f f over t h e s i g n i f i c a n c e of t h i s 
f i n d i n g . ) 
2 . The a v e r a g e r e s p o n s e t i m e f o r a STAT non-ward s t o c k 
d r u g i s 40 m i n u t e s . 
3 . Average o u t p a t i e n t w a i t i n g t i m e d u r i n g peak hour i s 
30 m i n u t e s . 
B. Accuracy 
I t i s t h o u g h t t h a t t h e m u l t i p l e t r a n s a c r i p t i o n s and 
manual c a r d s o r t i n g s f o s t e r a s i g n i f i c a n t number of 
m e d i c a t i o n e r r o r s ; however , t h e e x t e n t o r e f f e c t of 
t h e s e e r r o r s i s n o t known. 
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C. R e l i a b i l i t y 
A p p r o x i m a t e l y 170 of p r e s c r i b e d i n p a t i e n t m e d i c a t i o n s 
a r e n e v e r a d m i n i s t e r e d . 
O the r I n p u t s : 
1 . A p p r o x i m a t e l y 40% of o u t p a t i e n t p r e s c r i p t i o n s a r e n o t 
f i l l e d by t h e h o s p i t a l ( p r e s u m a b l y f i l l e d a t o t h e r 
p h a r m a c i e s , o r n o t a t a l l ) . 
2 . Drug p r i c i n g and c h a r g i n g e r r o r s a r e r e l a t i v e l y f r e q u e n t . 
3 . Ward s t o c k i n v e n t o r y c o n t r o l i s p o o r , w i t h o v e r s t o c k s and 
u n d e r s t o c k s q u i t e f r e q u e n t . 
4 . Ra te of s t o c k s h r i n k a g e (% n o t u s e d o r c h a r g e a b l e t o 
p a t i e n t ) i s e s t i m a t e d a t 35%. 
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APPENDIX B 
DESCRIPTION OF CANDIDATE APPLICATIONS 
C l i n i c a l L a b o r a t o r y - - H I S A p p l i c a t i o n # 1 
I . Scope : Automates v a r i o u s a s p e c t s of r e q u i s i t i o n , c o n t r o l , 
r e p o r t i n g and r e c o r d i n g of a l l l a b o r a t o r y s e r v i c e s f o r i n p a t i e n t s . 
( O u t p a t i e n t l a b o r a t o r y s e r v i c e r e m a i n s m a n u a l . ) 
I I . P r o c e d u r e s : ( I n p a t i e n t Only) 
1 . L a b o r a t o r y r e q u i s i t i o n s e n t e r e d i n t o HIS from c h a r t 
and v e r i f i e d on CRT t e r m i n a l by n u r s e or t e r m i n a l 
o p e r a t o r . 
2 . One hour b e f o r e c o l l e c t i o n , n o t i c e p r i n t e d i n n u r s i n g 
s t a t i o n or i n t h e l a b (b lood c h e m i s t r y ) . 
3 . P repunched spec imen i d e n t i f i c a t i o n c a r d i s p r i n t e d and 
a t t a c h e d t o c o n t a i n e r . 
4 . Specimen c o l l e c t e d and documented a t t e r m i n a l b e f o r e 
s e t t o t h e l a b . 
5 . Lab r e c e i v e s spec imen and v e r i f i e s r e c e i p t . 
6 . W o r k s h e e t s p r i n t e d w i t h i d e n t i f i c a t i o n i n f o r m a t i o n 
( p a t i e n t , t e s t , d o c t o r , e t c . ) . 
7 . T e s t pe r fo rmed and r e s u l t s r e c o r d e d on t h e w o r k s h e e t , 
a u t h e n t i c a t e d , and e n t e r e d i n t o HIS. 
8 . R e s u l t s : ( a ) p r i n t e d a t n u r s i n g s t a t i o n 
(b ) r e c o r d e d i n p a t i e n t f i l e 
( c ) p r i c e d and c h a r g e d f o r a c c o u n t i n g 
I I I . Expec ted Pe r fo rmance L e v e l s 
A. C y c l e Time 
I n p a t i e n t s 
Cyc le Time R o u t i n e STAT 
3 h o u r s 407o 60% 
4 h o u r s 60% 90% 
6 h o u r s 90% -
12 h o u r s - 99% 
24 h o u r s 99% -
Accuracy 
E r r o r r a t e s i n b o t h r e q u i s i t i o n i n g and r e p o r t i n g a r e 
e s t i m a t e d t o be l e s s t h a n 2 . 0 . 
129 
C. R e l i a b i l i t y 
1 . L o s t r e p o r t s a r e e x p e c t e d t o be l e s s t h a n 1% of t o t a l 
( i n p a t i e n t s ) . 
2 . Equipment r e l i a b i l i t y i s h i g h b e c a u s e of d u a l CPUJ 
however , t e r m i n a l f a i l u r e s on n u r s i n g u n i t s or i n l a b 
can c a u s e t e m p o r a r y d e l a y s . (Very se ldom would i n f o r ­
m a t i o n be l o s t . ) 
I V . Othe r I n p u t s : 
A. The computer s t a f f r e p o r t no s i g n i f i c a n t t e c h n i c a l c o m p l e x i ­
t i e s r e g a r d i n g deve lopment of t h e a p p l i c a t i o n . 
B. The m e d i c a l s t a f f i s e n t h u s i a s t i c over t h e e x p e c t e d c y c l e 
t i m e s , b u t a r e c o n c e r n e d over t h e o u t p a t i e n t r e p o r t i n g 
p r o b l e m . 
C. The p a t h o l o g i s t i s somewhat s k e p t i c a l a b o u t r e t r a i n i n g l a b 
p e r s o n n e l a s t e r m i n a l o p e r a t o r s . He i s a l s o h e s i t a n t t o 
p r o c e e d w i t h o u t o u t p a t i e n t i m p r o v e m e n t s . 
V. O p e r a t i n g C o s t s : ( a n n u a l ) 
HIS System c o s t : $110 ,000 
Labor S a v i n g s : - 9 6 , 0 0 0 
Othe r S a v i n g s : - 1 5 , 0 0 0 
T o t a l Change i n 
O p e r a t i n g C o s t : - 1,000 
Development Time: 6 months 
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C l i n i c a l L a b o r a t o r y — H I S A p p l i c a t i o n #2 
I . Scope : Both I n p a t i e n t and O u t p a t i e n t 
I I . P r o c e d u r e s : 
A. I n p a t i e n t - - s a m e a s A p p l i c a t i o n #1 
B. O u t p a t i e n t 
1 . P h y s i c i a n w r i t e s o r d e r i n c h a r t . 
2 . C l e r k e n t e r s o r d e r i n t o HIS from c h a r t . 
a . f i l e d i n HIS p a t i e n t r e c o r d 
b . p r i n t e d i n l a b 
c . p r i n t e d f o r o r d e r v e r i f i c a t i o n i n c h a r t 
3 . Specimen i d e n t i f i c a t i o n l a b e l p r i n t e d i n l a b and 
a t t a c h e d t o a p p r o p r i a t e c o n t a i n e r . 
4 . P a t i e n t goes t o spec imen c o l l e c t i o n a r e a and spec imen 
i s c o l l e c t e d i n l a b e l e d c o n t a i n e r . 
5 . From t h i s p o i n t on t h e p r o c e d u r e i s i d e n t i c a l t o t h a t 
of t h e i n p a t i e n t t e s t s w i t h t h e e x c e p t i o n t h a t t h e 
r e s u l t s a r e p r i n t e d i n m e d i c a l r e c o r d s a t c e r t a i n 
p e r i o d s f o r a t t a c h i n g t o c h a r t . (Note t h a t r e s u l t s 
a r e s t i l l a v a i l a b l e t o p h y s i c i a n t h r o u g h t e r m i n a l 
a c c e s s of HIS p a t i e n t r e c o r d . ) 
I I I . Expec ted Pe r fo rmance L e v e l s 
A. Cyc le Time 
I n p a t i e n t s O u t p a t i e n t s 
Cyc le Time R o u t i n e STAT R o u t i n e STAT 
3 h o u r s 40% 60% 50% 60% 
4 h o u r s 60% 90% 60% 90% 
6 h o u r s 90% - 90% -
12 h o u r s - 99% - 99% 
24 h o u r s 99% - 99% -
Accuracy 
E r r o r r a t e s l e s s t h a n 2.0% 
C. R e l i a b i l i t y 
1 . L o s t r e p o r t s a r e e x p e c t e d t o be r e d u c e d from 15% t o 
1% ( O u t p a t i e n t ) . 
2 . Te rmina l downtime l e s s t h a n one hour pe r mon th . 
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I V . O the r I n p u t s 
A. S t r o n g s u p p o r t shown by p h y s i c i a n s and o u t p a t i e n t s t a f f . 
B. S i g n i f i c a n t i n p a c t of p u b l i c image e x p e c t e d . 
C. T e c h n i c a l deve lopment of o u t p a t i e n t f i l e beyond t h e 
s c h e d u l i n g p h a s e may p r e s e n t some d i f f i c u l t i e s . 
D. Two s i m i l a r a p p l i c a t i o n s have been implemented s u c c e s s f u l l y 
e l s e w h e r e . 
E. R e t r a i n i n g p rob l ems a r e even more s i g n i f i c a n t . 
V. O p e r a t i n g Cos t ( a n n u a l ) 
System C o s t : $172 ,000 
Labor S a v i n g s : - 1 0 0 , 0 0 0 
Othe r S a v i n g s : - 5 0 , 0 0 0 
Change i n 
O p e r a t i n g C o s t : $22 ,000 
Development Time: 8 months 
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R a d i o l o g y - - H I S A p p l i c a t i o n 
Scope: (1) Automates v a r i o u s a s p e c t s of r e q u i s i t i o n , c o n t r o l , 
r e p o r t i n g , and r e c o r d i n g of a l l d i a g n o s t i c r ad io logy-
s e r v i c e s f o r b o t h i n p a t i e n t s and o u t p a t i e n t s . 
(2) P r o v i d e s s c h e d u l i n g of a l l i n p a t i e n t exams and 
r e m i n d e r s of s p e c i a l p r e p a r a t i o n r e q u i r e m e n t s . 
P r o c e d u r e s : 
A. I n p a t i e n t 
1 . Reques t of exam e n t e r e d and v e r i f i e d on n u r s i n g t e r m i n a l . 
2 . R e q u i s i t i o n p r i n t e d i n Rad io logy and r e c o r d e d i n HIS 
p a t i e n t f i l e . 
3 . P a t i e n t ' s f i l e i s p u l l e d . 
4 . Au toma t i c s c h e d u l i n g a f t e r a r e v i e w of o t h e r p e n d i n g 
o r d e r s . 
5 . S p e c i a l p r e p a r a t i o n r e q u i r e m e n t s r e c o r d e d i n p a t i e n t 
f i l e and p r i n t e d a t n u r s i n g s t a t i o n s a t a p p r o p r i a t e 
t i m e s . 
6 . N u r s i n g s t a t i o n and R a d i o l o g y d e p a r t m e n t n o t i f i e d a t 
s c h e d u l e d t i m e . 
7 . P a t i e n t a r r i v e s , exam i s pe r fo rmed and p a t i e n t r e t u r n s 
t o room. 
8 . F i l m s d e v e l o p e d and r e a d . 
9 . R a d i o l o g i s t marks coded r e p o r t form and d i c t a t e s s p e c i a l 
comments . 
1 0 . Repor t e n t e r e d i n t o HIS and p r i n t e d f o r r a d i o l o g i s t ' s 
v e r i f i c a t i o n and s i g n a t u r e . 
1 1 . Repo r t p r i n t e d a t n u r s i n g s t a t i o n f o r i n c l u s i o n i n t o 
c h a r t . 
B. O u t p a t i e n t 
1 . P h y s i c i a n w r i t e s o r d e r i n c h a r t . 
2 . C l e r k e n t e r s o r d e r i n t o H I S . 
(a ) f i l e d i n p a t i e n t r e c o r d 
(b) p r i n t e d i n r a d i o l o g y and c o n t r o l number a s s i g n e d 
( c ) p r i n t e d a t o u t p a t i e n t t e r m i n a l f o r o r d e r v e r i f i c a t i o n 
i n c h a r t 
3 . P a t i e n t f i l m f i l e p u l l e d . 
4 . P a t i e n t a r r i v e s and w a i t s . 
5 . Exam pe r fo rmed and p a t i e n t l e a v e s . 
6 . F i l m s d e v e l o p e d and r e a d . 
7 . Res t of p r o c e d u r e i s t h e same a s f o r i n p a t i e n t s e x c e p t 
t h a t t h e r e p o r t i s p r i n t e d i n m e d i c a l r e c o r d s f o r a t t a c h ­
ment i n c h a r t . (STAT r e p o r t s a r e a l s o p r i n t e d a t t h e 
o u t p a t i e n t t e r m i n a l from where t h e r e q u e s t c a m e . ) 
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I I I . Expec ted Pe r fo rmance L e v e l s 
A. Cyc le Time ( p a t i e n t a r r i v a l t o r e p o r t a v a i l a b i l i t y ) 
% of r e p o r t s a v a i l a b l e w i t h i n c y c l e t i m e 
I n p a t i e n t O u t p a t i e n t 
Cyc le Time R o u t i n e STAT R o u t i n e STAT 
4 h o u r s 60% 95% 60% 95% 
8 h o u r s 90% 99% 90% 99% 
24 h o u r s 99% - 99% 
B. Accuracy 
E r r o r r a t e s a r e v e r y low f o r a l l p r o c e d u r e s due t o 
v e r i f i c a t i o n a t each s t e p . 
C. R e l i a b i l i t y 
1 . Te rmina l downtime l e s s t h a n one hour p e r mon th . 
2 . L o s t r e p o r t s s h o u l d n o t exceed . 5 % . 
I V . O t h e r I n p u t s : 
1 . Computer s t a f f i s somewhat a p p r e h e n s i v e r e g a r d i n g t h e 
s p e c i a l p r e p a r a t i o n r e q u i r e m e n t s and coded r e p o r t 
forms r o u t i n e s . 
2 . R a d i o l o g i s t s a r e a l s o c o n c e r n e d ove r t h e coded r e p o r t 
f o r m s . (They do k e e p t h e o p t i o n of d i c t a t i n g f u l l 
n a r r a t i v e r e p o r t which would t h e n be e n t e r e d . ) 
3 . M e d i c a l s t a f f i s d e l i g h t e d a t e x p e c t e d improvements 
i n o u t p a t i e n t X-Ray r e p o r t i n g . 
4 . A d m i n i s t r a t i o n e s t i m a t e s 90% of p r e s e n t l o s t c h a r g e s 
would be p i c k e d u p . 
5 . S p c i a l p r e p a r a t i o n r e q u i r e m e n t s r e m i n d e r s h o u l d r e d u c e 
p a t i e n t s t a y i n some c a s e s . 
6 . P a t i e n t ' s a v e r a g e w a i t i n g t ime would be r e d u c e d t o 
s even m i n u t e s f o r i n p a t i e n t s and 15 m i n u t e s f o r 
o u t p a t i e n t s . ( S c h e d u l i n g would s e t b u l k of i n p a t i e n t 
exams a t low o u t p a t i e n t l o a d t i m e s . ) 
V. O p e r a t i n g Cos t ( a n n u a l ) 
System C o s t : $120 ,000 
Manual S a v i n g s : - 3 5 , 0 0 0 
O t h e r S a v i n g s : - 2 0 , 0 0 0 
Change i n 
O p e r a t i n g C o s t : $ 6 5 , 0 0 0 
Development Time: 10 months 
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Pharmacy HIS A p p l i c a t i o n 
I . Scope : (1) Automates v a r i o u s a s p e c t s of o r d e r i n g , p r e p a r i n g , 
a d m i n i s t e r i n g , and r e c o r d i n g of a l l m e d i c a t i o n s 
f o r i n p a t i e n t s . 
(2) P r o v i d e s a u t o m a t i c c h e c k s a g a i n s t p a t i e n t a l l e r g i e s , 
d rug i n t e r a c t i o n s and n o n - n o r m a l d o s a g e s . 
I I . P r o c e d u r e s ( I n p a t i e n t o n l y ) 
1 . P h y s i c i a n w r i t e s o r d e r i n c h a r t . 
2 . Nurse e n t e r s o r d e r i n t e r m i n a l . 
3 . Order t r a n s l a t e d and v a l i d a t e d . 
4 . Order checked a u t o m a t i c a l l y r e g a r d i n g normal dosage 
r a n g e ( i f o u t of r a n g e , r e q u i r e s v e r i f i c a t i o n ) . 
5 . Order checked a g a i n s t p a t i e n t f i l e f o r i n t e r a c t i o n s 
w i t h a l l e r g i e s or o t h e r d r u g s . ( I f p o s s i b l e i n t e r ­
a c t i o n s e x i s t , n o t i f i c a t i o n i s p r i n t e d on t h e n u r s i n g 
t e r m i n a l and t h e o r d e r must be r e v a l i d a t e d . ) 
6 . Order i s p r i c e d and c h a r g e d t o p a t i e n t . 
7 . F l o o r s t o c k c h e c k e d . 
8 . I f n o t i n s t o c k , o r d e r p r i n t e d i n pharmacy and m e d i c a t i o n 
l a b e l i s p r i n t e d . 
9 . P h a r m a c i s t f i l l s o r d e r and s e n d s t o n u r s i n g s t a t i o n . 
10 . M e d i c a t i o n s c h e d u l e s p r e p a r e d one hour i n advance of 
a d m i n i s t r a t i o n t i m e . 
1 1 . L i s t i n g of c o n d i t i o n a l (PRN) o r d e r s by p a t i e n t p r i n t e d 
a t t h e end of each s h i f t . 
1 2 . P a t i e n t summary a v a i l a b l e f o r p h y s i c i a n r e v i e w . 
I I I . Expec t ed Pe r fo rmance L e v e l s 
A. T i m e l i n e s s 
1 . Some r e d u c t i o n i n a d m i n i s t r a t i o n t ime e r r o r s i s e x p e c t e d 
from m e d i c a t i o n p r i n t o u t s by t i m e of a d m i n i s t r a t i o n . 
2 . Average r e s p o n s e t i m e f o r STAT m e d i c a t i o n o r d e r s s h o u l d 
be r e d u c e d t o 30 m i n u t e s . 
3 . O u t p a t i e n t w a i t i n g t i m e would n o t c h a n g e . 
B. Accuracy 
V a l i d a t i o n p r o c e d u r e s and a u t o m a t i c dosage c h e c k s a r e 
e x p e c t e d t o r e d u c e c l e r i c a l e r r o r s s i g n i f i c a n t l y . 
C. R e l i a b i l i t y 
Te rmina l downtime shou ld n o t exceed one hour p e r mon th . 
O v e r a l l r e l i a b i l i t y i s e x p e c t e d t o improve w i t h HIS 
a p p l i c a t i o n . 
O t h e r I n p u t s 
1 . Drug and a l l e r g y i n t e r a c t i o n s which m i g h t be c a u g h t 
by HIS a r e e s t i m a t e d t o be l e s s t h a n . 1 % of m e d i c a t i o n 
o r d e r s . 
2 . The m e d i c a l s t a f f h a s shown m i l d a p p r o v a l of b o t h t h e 
a u t o m a t i c c h e c k s and f l a g g i n g s and t h e i n i t i a t i o n of 
summary s h e e t s . 
3 . Much t i g h t e r c o n t r o l of s h r i n k a g e i s e x p e c t e d (down 
t o 15%). 
4 . B e t t e r i n v e n t o r y c o n t r o l i n b o t h t h e ward s t o c k s and 
t h e pharmacy would be a c h i e v e d . 
O p e r a t i n g C o s t s 
System C o s t : $86 ,000 
Manual S a v i n g s : - 1 0 0 , 0 0 0 
O t h e r S a v i n g s : - 4 0 , 0 0 0 
T o t a l Change i n 
O p e r a t i n g C o s t : $56 ,000 
Development Time: 1 y e a r 
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APPENDIX C 
SUMMARIES OF THE CRITERION DESCRIPTIONS, SCORING FUNCTIONS, AND 
PERFORMANCE LEVEL DISTRIBUTIONS USED IN THE METHODOLOGY 
I . D i r e c t Improvement C r i t e r i a 
A. Need f o r Improvement 
1 . A measu re of t h e r e l a t i v e need by t h e h o s p i t a l f o r 
improvements i n t h e a c t i v i t i e s t o be pe r fo rmed by t h e 
HIS a p p l i c a t i o n . 
2 . Score t h e need f o r improvements i n t h e a c t i v i t i e s o r 
f u n c t i o n s t o be pe r fo rmed by each c a n d i d a t e a p p l i c a t i o n 
by s e l e c t i n g an a p p r o p r i a t e p o i n t on t h e s c a l e g i v e n 
b e l o w : 
SCORE 
The f u n c t i o n s a r e c u r r e n t l y 
beling pe r fo rmed a t t h e o p t i m a l 






Improvements i n t h e f u n c t i o n s 
t o be c o v e r e d would d i s t i n c t l y 
i n c r e a s e t h e v a l u e of t h o s e 






The c u r r e n t p e r f o r m a n c e l e v e l 
i s n o t a c c e p t a b l e ; an u r g e n t 
need f o r improvement e x i s t s . 
1.0 
(The d i s t r i b u t i o n i n d i c a t e s t h e e x p e c t e d p r o b a b i l i t y of 
o c c u r r e n c e of c a n d i d a t e a p p l i c a t i o n s whose need s c o r e s 
would f a l l on each i n d i c a t e d v a l u e . ) 
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Pe r fo rmance Outpu t Improvements 
1 . T i m e l i n e s s 
( a ) A measu re of t h e r e l a t i v e improvement of t h e v a l u e 
o r u s e of t h e i n f o r m a t i o n due t o e x p e c t e d changes i n 
c y c l e t i m e s or r e s p o n s e t i m e s a f t e r i m p l e m e n t a t i o n of 
t h e a p p l i c a t i o n . (Only t h e i n f o r m a t i o n t o be h a n d l e d 
by t h e a p p l i c a t i o n s h o u l d be c o n s i d e r e d . ) 
(b) Score t h e e f f e c t on t h e v a l u e and u s e of t h e i n f o r m a ­
t i o n of t h e e x p e c t e d changes i n c y c l e t i m e s or r e s p o n s e 
t i m e s by s e l e c t i n g an a p p r o p r i a t e p o i n t on t h e s c a l e 
g i v e n b e l o w : 
SCORE 










E x t r e m e l y B e n e f i c i a l 1.0 
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2 . Accuracy 
(a ) A measure of t h e r e l a t i v e improvement of t h e v a l u e 
or u s e of t h e i n f o r m a t i o n t o be h a n d l e d by t h e 
a p p l i c a t i o n due t o e x p e c t e d c h a n g e s , i t s a c c u r a c y 
or e r r o r r a t e s . 
( b ) Score t h e e f f e c t on t h e v a l u e and u s e of t h e 
i n f o r m a t i o n of t h e e x p e c t e d c h a n g e s i n a c c u r a c y 
by s e l e c t i n g an a p p r o p r i a t e p o i n t on t h e s c a l e 
g i v e n b e l o w : 
SCORE 










E x t r e m e l y B e n e f i c i a l 1.0 
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3 . R e l i a b i l i t y 
(a ) A measu re of t h e r e l a t i v e improvement i n t h e 
v a l u e or u s a g e of t h e s u b j e c t i n f o r m a t i o n due 
t o changes i n r e l i a b i l i t y . 
(b ) Score t h e e f f e c t on t h e v a l u e and u s e of t h e 
i n f o r m a t i o n of t h e e x p e c t e d c h a n g e s i n r e l i a b i l i t y 
by s e l e c t i n g an a p p r o p r i a t e p o i n t on t h e s c a l e 
g i v e n b e l o w : 
SCORE 










E x t r e m e l y B e n e f i c i a l 1.0 
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4 . C o n t e n t (New F u n c t i o n ) 
( a ) A measu re of t h e r e l a t i v e improvement of t h e v a l u e 
of t h e s u b s y s t e m ' s i n f o r m a t i o n due t o new f u n c t i o n s 
t o be pe r fo rmed by t h e HIS a p p l i c a t i o n which were 
p r e v i o u s l y n o t p e r f o r m e d . 
(b) Score t h e e f f e c t on t h e v a l u e and u s e of t h e i n f o r ­
m a t i o n of t h e e x p e c t e d changes i n i n f o r m a t i o n c o n t e n t 
by s e l e c t i n g an a p p r o p r i a t e p o i n t on t h e s c a l e g i v e n 
b e l o w : 
SCORE 













I n d i r e c t C o n s i d e r a t i o n s 
A. H o s p i t a l Image 
1 . A measu re of t h e e x p e c t e d e f f e c t of t h e a p p l i c a t i o n ' s 
s u c c e s s f u l i m p l e m e n t a t i o n on t h e h o s p i t a l ' s image 
( p u b l i c r e l a t i o n s , i n t e r n a l m o r a l e , r e c r u i t m e n t ) . 
2 . Score t h e e x p e c t e d e f f e c t of t h e a p p l i c a t i o n ' s s u c c e s s f u l 
i m p l e m e n t a t i o n on t h e h o s p i t a l ' s image by s e l e c t i n g t h e 
a p p r o p r i a t e p o i n t from t h e s c a l e g i v e n b e l o w : 
SCORE 
D e t r i m e n t a l . 0 
. 1 
. 2 







E x t r e m e l y F a v o r a b l e 1.0 
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Data Base C o m p a t i b i l i t y 
1 . A measure of t h e c o m p a t i b i l i t y of d a t a g e n e r a t e d t h r o u g h 
t h e HIS a p p l i c a t i o n w i t h t h e deve lopment of a management 
i n f o r m a t i o n sys tem and d a t a b a s e . 
2 . Score t h e a p p l i c a t i o n ' s c o m p a t i b i l i t y w i t h and i n p u t 
t o t h e deve lopment of a management i n f o r m a t i o n sys t em 
by s e l e c t i n g t h e a p p r o p r i a t e p o i n t on t h e s c a l e g i v e n 
b e l o w : 
SCORE 










E x t r e m e l y u s e f u l and c o m p a t i b l e ^ 
c o n t r i b u t i o n t o d a t a b a s e 
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I I I . Change i n O p e r a t i n g Cost 
A. A measure of t h e e x p e c t e d n e t change i n o p e r a t i n g c o s t s due 
t o s u c c e s s f u l i m p l e m e n t a t i o n of t h e a p p l i c a t i o n . 
1 . Equipment , s t a f f and ove rhead c o s t s f o r t h e a p p l i c a t i o n . 
2 . Labor s a v i n g s from f u n c t i o n s t o be a u t o m a t e d . 
3 . O the r s a v i n g s or i n c r e a s e d r e v e n u e s due t o r e d u c t i o n of 
l o s t c h a r g e s and c l e r i c a l e r r o r s . 
B. S c o r i n g f u n c t i o n f o r change i n o p e r a t i n g c o s t . 
Change i n Annual 
O p e r a t i n g Cos t Score 
$100 ,000 . 0 
8 0 , 0 0 0 . 1 
6 0 , 0 0 0 .2 
4 0 , 0 0 0 . 3 
2 0 , 0 0 0 .4 
0 .5 
- 2 0 , 0 0 0 .6 
- 4 0 , 0 0 0 . 7 
- 6 0 , 0 0 0 . 8 
- 8 0 , 0 0 0 . 9 
- 1 0 0 , 0 0 0 1.0 
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IV. Chance f o r S u c c e s s f u l I m p l e m e n t a t i o n 
1 . A measure of t h e p r o b a b i l i t y t h a t t h e c a n d i d a t e 
a p p l i c a t i o n w i l l be t e c h n i c a l l y sound and a c c e p t a b l e 
t o s t a f f and p a t i e n t s and t h a t i m p l e m e n t a t i o n w i l l be 
s u c c e s s f u l w i t h i n t h e a n t i c i p a t e d p e r i o d of t i m e . 
2 . Score t h e chance of s u c c e s s f u l i m p l e m e n t a t i o n and 
a c c e p t a n c e w i t h i n t h e a n t i c i p a t e d t i m e frame by 
s e l e c t i n g t h e a p p r o p r i a t e p o i n t on t h e s c a l e g i v e n 
b e l o w : 
E s t i m a t e d Chance 
of Succes s SCORE 
a ) 
5 0 - - L e s s t h a n 50 -50 c h a n c e * - . 0 
. 1 
6 0 - - .2 
S e r i o u s Doubts .3 
7 0 - - .4 
. 5 
8 0 - - S i g n i f i c a n t Unanswered Q u e s t i o n s - - .6 
• 7 
9 0 - - H i g h l y P r o b a b l e . 8 
.9 
1 0 0 - - Success i s c e r t a i n 1.0 
* P r i o r s c r e e n i n g shou ld e l i m i n a t e most a p p l i c a t i o n s 
w i t h l e s s t h a n 50 p e r c e n t chance of s u c c e s s . 
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APPENDIX D 
QUESTIONNAIRE FOR EVALUATION OF THE METHODOLOGY 
A. Given t h a t a H o s p i t a l p l a n s t o implement a r e a l - t i m e HIS; 
1 . Of what s i g n i f i c a n c e i s t h e s e t t i n g of p r i o r i t i e s among 
c a n d i d a t e a p p l i c a t i o n s t o t h e s u c c e s s of t h e o v e r a l l HIS 
program? 
( a ) none 
(b) r e l a t i v e l y l i t t l e 
( c ) m o d e r a t e 
(d) g r e a t 
2 . The s i g n i f i c a n c e of HIS p r i o r i t y s e t t i n g i s d e r i v e d 
p r i m a r i l y f rom: 
( a ) t e c h n i c a l r e a s o n s ( s e q u e n c e of d e v e l o p m e n t ) 
(b) p o l i t i c a l r e a s o n s ( c o n c e r n over t h e r i v a l r y among 
d e p a r t m e n t s ) 
( c ) t h e d e s i r e d m a x i m i z a t i o n of b e n e f i t s pe r d o l l a r 
i n v e s t e d 
(d) o t h e r (o r comments) 
3 . Would you recommend t h e u s e of t h e s c o r i n g model t e c h n i q u e 
f o r s e t t i n g i m p l e m e n t a t i o n p r i o r i t i e s ? 
( a ) No (check p r i m a r y r e a s o n s ) 
1 . The t e c h n i q u e i s t o o complex and d i f f i c u l t t o 
u n d e r s t a n d f o r i t s p r a c t i c a l u s e i n a h o s p i t a l . 
2 . The s c o r i n g m o d e l ' s i n a b i l i t y t o d i r e c t l y 
c o n s i d e r d e p e n d e n c e s among a p p l i c a t i o n s , v a r i a b l e 
c r i t e r i o n i m p o r t a n c e w e i g h t i n g s , and o t h e r such 
a s p e c t s of t h e e v a l u a t i o n p rob lem l e a d t o b i a s e d 
r e s u l t s which a r e u n a c c e p t a b l e t o t h e h o s p i t a l . 
3 . Because of t h e g r e a t d i f f i c u l t i e s of g a t h e r i n g t h e 
a p p r o p r i a t e and n e c e s s a r y d a t a f o r u s e i n t h e 
s c o r i n g m o d e l , t h e e f f o r t i n v o l v e d i s n o t j u s t i ­
f i e d by t h e b e n e f i t s r e c e i v e d . 
4 . S ince t h e s c o r i n g model does n o t p r o d u c e a d i r e c t l y 
u s a b l e i m p l e m e n t a t i o n s c h e d u l e ( i t must be 
s u b j e c t i v e l y a d j u s t e d ) , i t s r e s u l t s a r e n o t 
m e a n i n g f u l . 
5 . O t h e r (o r comments) 
(b) Yes (check p r i m a r y r e a s o n s ) 
1 . By u s i n g t h e s c o r i n g m o d e l - d e v e l o p e d i m p l e m e n t a t i o n 
s c h e d u l e a s a s t a r t i n g p o i n t , t h e p l a n n i n g 
commi t t ee can b e t t e r p l a n t h e a c t u a l i m p l e m e n t a ­
t i o n s c h e d u l e . 
2 . The u s e of t h e s c o r i n g model t e c h n i q u e s h a r p e n s 
t h e i n s i g h t s of t h e d e c i s i o n makers and hence 
l e a d s t o improved p l a n n i n g . 
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3 . The s c o r i n g model t e c h n i q u e makes t h e p l a n n i n g 
c o m m i t t e e ' s r ecommenda t ions more a c c e p t a b l e t o 
t h e h o s p i t a l s t a f f by p r o v i d i n g b o t h an 
a p p e a r a n c e and a c t u a l i t y of o b j e c t i v e n e s s . 
4 . The s c o r i n g model t e c h n i q u e makes t h e p l a n n i n g 
c o m m i t t e e ' s r ecommenda t ions more a c c e p t a b l e t o 
h i g h e r h o s p i t a l a u t h o r i t i e s , s i n c e t h e y a r e 
b a s e d on a l o g i c a l and documented method . 
5 . O t h e r (o r comments) 
B. Did your p a r t i c i p a t i o n i n t h e deve lopment and u s e of t h e 
s c o r i n g model f o r t h e mock h o s p i t a l g i v e you an a d e q u a t e 
u n d e r s t a n d i n g of : 
1 . The p r o c e d u r e s i n v o l v e d i n t h e me thodo logy and s c o r i n g 
model technique"? 
2 . The a p p l i c a b i l i t y of t h e me thodo logy and s c o r i n g model 
t e c h n i q u e t o HIS p r i o r i t y s e t t i n g . ( l i s t major r e a s o n s ) ? 
C. Do you f e e l t h a t t h e s c o r i n g model a p p r o a c h h a s a p p l i c a b i l i t y 
i n o t h e r d e c i s i o n s making a r e a s i n t h e h e a l t h f i e l d ? 
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Summary of Q u e s t i o n n a i r e Responses 
Q u e s t i o n A l t e r n a t i v e Number of 
Responses E v a l u a t o r s 
Respond ing 
Al S i g n i f i c a n c e of P r i o r i t y 
Prob lem a . none 0 
b . r e l a t i v e l y l i t t l e 0 
c . m o d e r a t e 1 
d. g r e a t 5 
A2 Reasons f o r S i g n i f i c a n c e 
a . t e c h n i c a l 
b . p o l i t i c a l 1 
c . m a x i m i z a t i o n of b e n e f i t s 
d . o t h e r 1 
e . a , b , and c 4 
A3 Recommendation of u s e 
No 1 
1 . t o o complex 1 
2 . b i a s e d r e s u l t s 0 
3 . n o t j u s t i f i e d 0 
4 . n o t m e a n i n g f u l 0 
5 . o t h e r 0 
b . Yes 5 
1 . b e t t e r s c h e d u l e 1 
2 . s h a r p e n s i n s i g h t s 5 
3 . h o s p i t a l s t a f f 1 
4 . h i g h e r a u t h o r i t i e s 0 
5 . o t h e r 0 
B Adequa te u n d e r s t a n d i n g of : 
1 . P r o c e d u r e s a . no 1 
b . y e s 5 
2 . A p p l i c a b i l i t y a . no 5 
b . y e s 1 
C. O t h e r A p p l i c a t i o n s 
a . y e s 5 
b . no 1 
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